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Contractors  to  the   Admiralty. 


WH/CH        n 
YOU  CAN 

RELY  on 

as 

You   can   THEN^afford   to   "FORGET"   all   the  others. 

RICHARD   KLINGER   &  CO., 

ENGINEERS 
66,   FENCHURCH  STREET,   LONDON,    EC. 


HADFIELD'S 


STEEL  FOUNDRY  Co.,  Ltd., 

SHEFFIELD. 


EAST  HECLA  WORKS,  AREA  80  ACRE8.   LARGEST  FOUNDRY  IN  TH  E  WORLD.    LENGTH,  1,020  Ft.,  AREA  6  ACRE8. 

HADFIELD'S    PATENT     "ERA"    MANGANESE    STEEL 

IS    THE    SUPREME    MATERIAL    FOR 

TRAMWAY  POINTS  AND  CROSSINGS  AND   CRUSHER   WEARING   PARTS. 


October  21,  1904. 


PAGE'S    WEEKLY 


^mimirt 


Miscellaneous 


Mr.  C.  B.  HUGHES,  M.I.Meeh.E.,   JOHN   HARDISTX 


Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial  Undertakings, 

97,    QUEEN    VICTORIA    ST.,    LONDON,    E.C. 


Telephone  Xo.:  5754  Bank. 


Write  for  particulars. 


I.M.E., 
10,    INDEPENDENT    BUILDINGS, 

FARGATE.     SHEFFIELD, 

MACHINERY     VALUER. 

Telegrams:  -Hardened.  Sheffield.''  Telephone  37S6. 


PAGE    <S    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  is  a  Whitworth  Exhibitioner  and  an  Associate  Member 

of  the  Institute  of  Civil  Engineers,  has  had  a  large  experience  as  a  Practical 

Mechanical  Engineer,  and  is  specially  qualified  to  deal  with  the  most 

intricate    mechanical    problems    successfully.       Write   lor    Handbook    of 

Information  Free. 

28,    NEW    BRIDGE    STREET,    LONDON,    E.C. 

And  14,  St.  Ann's  Square.  Mar.che- 


GRAHAM, MORTON  &  G 

Head  Office  and  Works,    LEEDS 


0. 


LTD. 


Makers  and  Erectors  of  all  Classes  of 

CONVEYING    PLANTS,    COAL    HANDLING    PLANTS, 
AERIAL  ROPEWAYS,   &e.,   &e. 


WAYGOOD  LIFTS 

APPLY  FOR  CATALOGUE. 
FALMOUTH   ROAD,   LONDON,   S.E. 


HARTNESS 

AUTOMATIC  OPENING  DIE 

The  most  satisfactory  means  yet  devised 
for    the  production  of    screw  threads. 

JONES  &  LAMSON  MACHINE  CO., 

JUBILEE    BUILDINGS, 
97,   Oueen  Victoria   Street,  LONDON. 


WALTER  SCOTT,  Ltd 


LEEDS    STEEL 
WORKS,  LEEDS, 
Manufactcrersof   .    .    .  ENCLAND. 

Rolled   Steel   Joists,    Channels,    etc. 

Mild  Steel   Blooms     Bilbts.   Slabs.   Tinbars.    Rounds  and   Flats. 

Speciality:  TRAMRAILS. 

The    "SHAW"    Patent  Steam 
z=.   Valves  .  . 


With  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  Packing 
to  Spindle,  Special  Metal,  and  High* 
Class  WorRmanship. 


ED.  BRAND, 


[  HANICAL  EXG1XEER. 
35,  SHAKESPEARE   STREET, 
MANCHESTER 


Modern   Wire=WorKing    Machinery, 

Such  as  for  Rolling,  Drawing.  Weaving.  Netting.  Forming, 
Automatic  Straightening  and  Cutting,  Cabling,  Testing,  Ac. 

Inquiries  Solicited.  Teleg.  Address  :  "  Filieres.  Manchester.  • 


Dynamos  &  Motors, 

ALTERNATORS, 
TRANSFORMERS,  <fec. 


The      SHAW"   Patent    Parallel  Slide   Valve   is   the 
Acme  of  Simplicity  and  Durability. 

Try    Them   !      Sent  on  Approval. 

|V'"a       Write  for  particulars  of  these  and  other 
v-»*  ties  for  High  Pressure  SUant. 

HUDDERSFIELD. 


a?\T™_    Catalogue   on   Application. 


JOSEPH  SHAW,AIbeBrtDewp„;Ks. 


Telegrams  :— 
"  COMMUTATOR.  LONDON.- 


THE    CRYPTO 
ELECTRICAL  CO., 

3,  Tyers  Gateway, 
Bermondsey  St., 

LONDON,  S.E 


ENGINEERING  PHOTOGRAPHY 


Price  List  on  application  to — 

67  and  69,  Chancery  Lane, 


BOOKER    &    SULLIVAN 

Telephone:  9252  Cent  al. 


LONDON,  W.C. 
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BUYERS'    DIRECTORY. 

Note. — The  display  advertisements  of  the  firms  mentioned  under  each  heading  can  be  found  readily  by  reference  to  the 
Alphabetical  Index  to  Advertisers  on  pages  23  and  25. 

In  order  to  assure  fair  treatment  to  advertisers,  each  firm  is  indexed  under  its  leading  speciality  only. 

Advertisers  who  prefer,  however,  to  be  entered  under  two  or  more  different  sections  can  do  so  by  an  annual  payment  of  $s. 
for  each  additional  section.  


Artesian  Well  Machinery. 

John  Z.  Thorn,  Patricroft,  Manchester. 

Belting. 

Binney  &  Son,  Catherine  Street.  City  Road,  London,  E.C. 
Fleming,  Birkby  &  Goodall,  Ltd.,  West  Grove,  Halifax. 
Rossendale  Belting  Co.,  Ltd..  10,  West  Mosley  Street,  Manchester. 

Boilers. 

Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 
Grantham  Crank  &  Iron  Co.,  Ltd.,  Grantham. 
John  Thompson,  Wolverhampton. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street,  London, 

E.C. 
Cochran  &  Co.  (Annan),  Ltd.,  Annan,  Scotland. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  P«riam,  Ltd.,  Floodgate  Street  Works,  Birmingham 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

E.  &  F.  N.  Spon,  125,  Strand,  London,  W.C. 

Cables. 

St.  Helen's  Cable  Co.,  Ltd.,  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds. 

Chucks. 

Fairbanks  Co.,  78-80,  City  Road,  London ,  E.C. 

Clutches  (Friction). 

David  Bridge  &  Co.,  Castleton  Ironworks,  Rochdale,  Lancashire. 
H.  J.  H.  King  &  Co.,  Nailsworth,  Gloucestershire. 

Condensing  Plant. 

Concentric  Condenser,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C. 
Mirrlees- Watson  ft  Co.,  Ltd.,  Glasgow. 

Consulting  Engineers. 

G.  H.  Hughes,  A.M.I.M.E.,  97,  Queen  Victoria  Street,  London,  E.C. 

Continental  Railway  Arrangements, 

South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  Bleichert  &  Co.,  Leipzig-Gohlis,  Germany. 
Brown  Hoisting  Machinery  Co..  39,  Victoria  Street,  London,  S.W. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Graham,  Morton  &  Co.,  Ltd..  Leeds. 

Temperley  Transporter  Co.,  72,  Bishopsgate  Street  Within,  London, 
E.C. 

Coverings  (Boiler) 

Magnesia  Coverings,  Ltd.,  Washington  Station,  co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 

Joseph  Booth  &  Bros.  Ltd,  Rodley,  Leeds. 
Thomas  Broadbent  &  Sons,  Ltd.,  Huddersfield. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd.,  Lincoln,  England. 

Cutters  (Milling). 

E.  G.  Wrigley  &  Co.,  Ltd.,  Foundry  Lane  Works,  Soho,  Birmingham. 

Destructors. 

H«rsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie,  Mce.,  Hob  >ken,  near  Antwerp. 

Lobnitz  &  Co.,  Ltd.,  Renfrew. 

Rose,  Downs  &  Thompson,  Ltd.,  Old  Foundry,  Hull. 

Economisers. 

E.  Green  ft  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  47,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus. 

AUgomeine  Llektricitiits  Gesellschaft,  Berlin,  Germany. 
Broadbent,  T.  W.,  Victoria  Electrical  Works,  Huddersfield. 
Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 
Brush  Electrical  Engineering  Co.,  Ltd.,  Victoria  Works,  Belvedere 

Road,  London,  S.E. 
Crompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. 
Crypto   Electrical  Co.,    3,    Tyer's    Gateway,    Bermondsey    Street, 

London,  S.E. 
Gent  &C->..  Ltd.,  Faraday  Work*,  Leicester. 
Greenwood  &  Batley,  Ltd..  Albion  Works,  Leeds. 


Electrical  Apparatus— (Continued). 

The  India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd., 

Silvertown,  London,  E. 
Mather  &  Piatt,  Ltd.,  Salford  Iron  Works.  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W.,  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London,  E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Premier  Electrolyte  Co.,  26,  Spital  Square,  London,  E. 
Simolex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London,  E  C. 
Sturtevant    Engineering    Co.,    Ltd.,    147,    Queen    Victoria    Street, 

London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22,  Rosoman  Street,  Clerkenwell,  London,  E.C. 

Engines  (Electric  Lighting). 

J.  &  H.  McLaren,  Midland  Engine  Works  , Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell.  Clarke  &  Co.,  Ltd.,  Leeds,  England. 

Engines  (Stationary). 
Allis-Chalmers  Co.,  533,  Salisbury  House,  Finsbury  Circus,  London, 

E.C. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Momentum  Engine,  19,  19a,  Imperial  Buildings,  Ludgate  Circus, 

London,  E  C. 

Engines  (Traction). 
I  no.  Fowler  &  Co.  (Leeds),  Ltd,,  Steam  Plough  Works,  Leeds. 
Garrett  &  Sons,  Ltd.,  Richard,  Leiston,  R.S.O.,  Suffolk. 

Engravers. 

Jno.  Swain  &  Son,  Ltd.,  58,  Farringdon  Street,  London,  E.C. 

Fans,  Blowers. 
Davidson    &    Co.,   Ltd.,    "Sirocco"    Engineering    Works,  Belfast, 

Ireland. 
James  Keith  &  Blackman  Co.,  Ltd.,  27,  Farringdon  Avenue,  London, 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.  Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Town,  London,  E. 
E.  J.  &  J.  Pearson,  Ltd.,  Stourbridge. 

Firewood  Machinery. 
M.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 

Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J.  H .  Williams  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Furnaces. 

Deighton's  Patent  Flue  &  Tube  Company,  Vulcan  Works,  Pepper 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers.  Manchester. 
Poetter  &  Co.,  116,  Victoria  Street,  London,  S.W. 

Gas  Producers. 

W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Power-Gas  Corporation,  Ltd.,  39,  Victoria  Street,  London,  S.W, 

Gears. 

Buffoline  Noiseless  Gear  Co.,  Levenshulnie,  Manchester. 

Gold  Dredging  Plant. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Hammers  (Steam). 

Davis  &  Piinirose.  Leith  Ironworks.  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 
See  Conveying  Machinery. 

Horizontal  Boring  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Icemaking  and  Refrigerating  Machinery. 

H.  J.  West  &  Co.,  114.118,  Southwark  Bridge  Road,  London.  S.  E, 

Indicators. 
Dobbie  Mi  Innes,  Ltd.,  41  &  42,  Clyde  Place,  Glasgow 
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Avery's 
Computing 


and 


Counting 
Balances. 


Reduces 

the 

Wages 
Cheques 


in 


Factories! 


INDISPENSABLE     IN     MANUFACTORIES 

for  counting  large  quantities  of   Articles,  Checking  Men's  Work,  Stock- 
taking, or  for   making   into    Grosses,   etc. 

ESTIMATING     BALANCES 

Are   a   necessity   for  Estimating  and   Counting  Offices,    for   ascertaining 
the   weight   of   quantities   of    Articles   from    the   weight   of   one   Article. 

Write  for  Illustrated    Price  List  of 

AVERY'S    COMPUTING     BALANCES. 
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Buyers'   Directory — ( Continued). 

Iron  and  Steel. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Consett  Iron  Co.,  Ltd.,  Consett,  Durham,  anl  Newcastle-on-Tyne. 

Fairley  &  Sons,  James,  Old  Mint,  Shadwell  Street,  Birmingham. 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp,  Grusonwerk,  Magdeburg-Buckau,  Germany. 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

J.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Purden,  John  &  Sons,  Lambhill  Forge,  by  Maryhill,  Glasgow. 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  England. 

Gilbert  Thompson  &  Co  ,  116.  Victoria  Street,  London,  S.  W. 

Woodhouse  &  Rixson,  Sheffield. 

Jointing  Materials. 

Richard  Klinger  &  Co.,  66,  Fenchurch  Street,  London,  E.C. 

Laundry  Machinery. 

VV.    Summerscales    &    Sons,    Ltd.,    Engineers,    Phcenix    Foundry, 
Keighley,  England. 

Lifts. 

Waygood  &Co.,  Ltd.,  Falmouth  Road,  London,  S.E. 

Lighting  Apparatus. 

United   Kingdom  Lighting  Trust,  Ltd.,  99,  Cannon  Street,  London, 
E.C. 

Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 

The  Reliance  Lubricating  Oil  Co.,  19  &  20,  Water  Lane,  Great  Tower 

Street,  London,  E.C. 
Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Hy.  Berry  &  Co.,  Ltd.,  Leeds. 

Bertram's,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Breuer,   Schu  nacher    &    Co.,  Ltd ,    Kalk,   near    Cologne-on-Rhine 

(Germany). 
Britannia  Engineering  Co.,  Ltd.,  Colchester,  England. 
C.  W.  Burton  Griffiths  and  Co.,  I,  2,  &  3,  Ludgate  Square,  Ludgate 

Hill,  London,  E.C. 
Chas.  Churchill  &  Co.,  Ltd  ,  9-15,  Leonard  Street,  London,  E.C. 
Cunliffe  &  Croom,  Ltd.,  Broughton  Ironworks,  Manchester. 

iones&Lamson  Machine  Co.,  97,  Queen  Victoria  Street,  London,  E.C. 
ohn  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadhealh,  Manchester. 
Jos.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement  Pond  Co.,  2325,  Victoria  Street,  London,  S.W. 
Noble  &  Lund  Ltd.,  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks  Shipley,  Yorkshire. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 
C.  Redman  &  Sons,  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
Wm.  Ryder,  Ltd.,  Bolton,  Lanes. 
G.  F.  Smith,  Ltd..  South  Parade,  Halifax. 
John  Stirk  &  Sons,  Halifax. 
Taylor  and    Challen,   Ltd.,   Derwent    Foundry,   Constitution    Hill, 

Birmingham. 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co.,  23,  College  Hill,  London,  E.C. 
Whitman  &  Barnes  Manufacturing  Co.,  149,  Queen  Victoria  Street, 

London,  E.C. 
Charles  Winn  &  Co.,  St.  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Yorks. 

Machinery  Valuer. 

John    Hardisty,   M.I.C.E.,   M.I.M.E.,    10,   Independent    Buildings, 
Farfiate,  Sheffield. 

Metals. 

Delta  Metal  Co.,  Ltd.,  no,  Cannon  Street,  London,  E.C. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street,  London,  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  South wark,  London,  S.E. 

Metals  (Perforated). 

W.  Barns  &  Son,  Chalton  Street,  Euston  Road,  London,  N.W. 

Mining  Machinery. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

Hardy  Patent  Pick  Co.,  Ltd..  Sheffield. 

Humbolt  Engineering  Co..  Kalk,  Nr.  Cologne.  Germany. 

Office  Appliances. 

Haldol  St  Co.,  J.,  8,  Albert  Square,  Manchester. 

Hall  &  Co.,  B,  J  ,  39,  Victoria  Street,  London.  S.W. 

Library  Supply   Co.,    Bridge    House,   181,   Queen   Victoria   Street, 

London,  E.C. 
Lyle  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London,  W.C. 
Partridge  &  Cooper,  Ltd..  191-192  Meet  Street,  London,  E.C. 
Rayward  Bros.,  81,  Queen  Victoria  Street,  London,  E.C. 
Rock  well- Wabash  Co..  Ltd.,  69,  Milton  Street,  London,  E.C. 
Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 
Stolzcnbcrg  (Patent)   File  Co,  50,    Bishopsgatc    Street    Without, 

London,  E.C. 
The  Trading  and  Manufacturing  Co.,  Ltd.,  Temple  Bar  HoU9C,  Fleet 

Street,  London,  E.C. 

Oils,   &C. 

Wells,  M„  ft  Co.,  Hardman  Street  Oil  Works,  Manchester. 


Packing. 

Beldam  Packing  &  Rubber  Co.,  93-94,  Gracechurch  Street,  London, 

E.C. 
Frictionless   Engine  Packing    Co.,    Ltd.,    Hendham   Vale    Works, 

Harpurhey,  Manchester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 
The  Quaker  City  Rubber  Co.,  101,  Leadenhall  Street,  London,  E.C. 
United    Kingdom    Self-Adjusting    Anti-Friction    Metallic    Packing 

Syndicate,  14,  Cook  Street,  Liverpool. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,6,  Brown  Street,  Manchester. 

Paint  (Metallic). 

Metallic  Paint  Co  ,  Ltd.,  Cardiff. 

Paper. 

Lepaid&  Smiths,  Ltd.,  29.  King  Street,  Covent  Garden,  Londcn,  W.C. 

Patent  Agents. 

Page  &  kowlingson,  28,  New  Bridge  Street,  London,  W.C. 

Photo  Copying  Frames. 

J.  Halden  &  Co.,  8,  Albert  Square,  Manchester. 
B.  J.  Hall  ft  Co.,  39,  Victoria  Street,  London,  S.W. 

Photographers. 

Booker  &  Sullivan,  67  and  69,  Chancery  London,  W.C. 
Elliott  &  Fry,  55,  Baker  Street,  London,  W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22,  23,  Soho  Square,  London,  W. 

Pinch  Bars. 

Samson  &  Co.,  Garforth,  near  Leeds. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Porcelain. 

Gustav  Richter,  Charlottenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 

Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Printing. 

Southwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane.  London, 
E.C. 

Publishers. 

Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  London,  E  C. 
Gi  esham  Publishing  Co.,  34,  Southampton  Street, Strand, London, W.C 
Charles  Griffin  ft  Co.,  Lid  ,  Extter  Street,  Strand,  London,  W.C. 
New  Zealand  Mines  Record,  Wellington,  Ntw  Zealand. 

Pulleys. 

H.  J.  H.  King  &  Co.,  Nailsworth,  Glos. 

Pumps  and  Pumping  Machinery. 

Blake  &  Knowles   Steam   Pump  Works,  Ltd.,  179,  Queen  Victoria 

Street,  London,  EC. 
Drum  Engineering  Co.,  27.  Charles  Street.  Bradford. 
Enke,  Carl,  Schkeuditz-Leipzig,  Germany. 
Fairbanks,  Morse  &  Co.,  126,  South waik  btreet,  London,  S.E. 
Fraser  &  Chalmers,  Ltd.,  ?,  London  Wall  Luildings,  London,  E.C. 
Hathorn,  Davey  &  Co.,  Ltd.,  Leeds,  England. 
Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London- 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Rails. 

Wm.  Firth,  Ltd.,  Leeds. 

Railway  Wagons. 

Nye,  A.  W.,  no,  Cannon  Street,  London,  EC. 

W.  R.  Renshaw  &  Co.,  Ltd.,  Phcenix  Works,  Stoke-on-Trent. 

Riveted  "Work. 

F.  A.  Keep,  Juxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham. 

Roof  Glazing. 

Mellowes  &  Co.,  Sheffield. 

Roofs. 

D.  Anderson  &  Son,  Ltd.,  Lagan  Felt  Works   Belfast. 
Alex.  Findlay  &  Co..  Ltd  ,  Motherwell,  N.B. 
Head,  Wrightson  &  Co.,  Ltd.,  Thomaby-on-Tees. 

Ropeways  (Aerial). 

Bullivant  &  Co.,  Ltd.,  72,  Mark  Lane,  London,  E.C. 

Scientific  Instruments. 

Cambridge  Scientiiic  Instrument  Co.,  Ltd.,  Cambridge. 

Stampings. 

Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Son  ol  Saltlcy,  Ltd.,  Birmingham. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &   2,  Holbom  Buildings,  Bioad  Street  Corner 
Birmingham. 

Stamps  (Metal). 
lulu  aid  Pryoi  ft  Son,  68,  West  Btreet,  Sheffield, 

Steam  Traps. 

British  Steam  Specialties,  Ltd..  Fleet  Street,  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steam  Wagons. 
Thorny!  roll  a  Co., Ltd.,  J.  I..  Chtewick,  I  ondon,  w. 
Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 
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Buyers'   Directory — {Continued). 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Streer,  London,  S.W. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Meldrum  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers- 
S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard   Bros.,  10,    St.    George's    Crescent,    Liverpool,    and   100c, 

Queen  Victoria  Street,  London,  E.C. 
International    Time    Recording    Co.,    171,   Queen    Victoria   Street, 

London,  E.C. 

Tubes. 

remier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 
U.  Gilkes  &  Co..  Ltd..  Kendal. 
S.  Howes,  64,  Mark  Lane,  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  85.  Gracechurch  Street,  London,  E.C. 
Empire  Typewriter  Co..  77.  Queen  Victoria  Street.  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Allev  &  MacLe'J.n,  Ltd..  Glasgow. 

Holmes  &  Co..  W.  C,  Hudder^field. 

Scotch  and  Irish  Oxygen  Co.,  Ltd.  Kesehill  Woi ks, Glasgow. 

Shaw,  Joseph.  Albert  Works,  HuddersSeld. 

Ventilating  Appliances. 

Matthews  ft  Yates,  Ltd.,  Swinton,  Manchester. 

Wagons— Steam. 
Thornycroft  Steam  Wagon  Co.,  Ltd.,  Homefield  Chiswick,  London.  W. 

Water  Softeners. 

Lassen  &  H  jort.  52.  Queen  Victoria  Street,  London,  E.C. 
Weighing  Apparatus. 

W.  T.  Avery  &  Co..  Sjho  Foundry.  Birmingham.  England. 

Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 
Wells  Light. 

A.C.  Wells  &  Co,  iooa  Midland  Road,  St.  Pancras  London.  X.W. 

Wire  Working  Machinery. 

Ed.  Brani,  35,  Shakesp.are  St.eet.  Manchester. 
"  Woodite." 

"  Woodite  "  Company,  Mitcham,  Surrey 


MISCELLANEOUS 


■  5>*5>^<C?~ 


>*£>^0<^4': 


Northern   Engineering 
Co.  (1900),  Ltd. 


KING    CROSS,    near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 
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Machine  Tools 


NILES    NEW     TEN    FOOT 
BORING  and  TURNING  MILL 

FOR    USE    WITH    MODERN    HIGH-POWER    TOOL-STEELS. 


Nested  Gear  feeds  to  Bars  independent  in  rate  and  direction. 

Visit  our  Exhibit,  Blocks  17  t)  ?.=;,   World's  Fair,  St.  Loiii^.  C7.S   t. 

NILES=BEMENT=POND    CO., 

Teiegram-  23-25,  Victoria  Street,  LONDON,  S.W. 

NILS  SCO     yVfi  IV  YORK 

NiuAcus,  london.       136-138,  Liberty   Street,  NEW  YORK,  U.S.A 
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Machine  Tools 


YORKSHIRE  MACHINE  TOOL  &  ENGINEERING 

WORKS, 

LIVERSEDGE. 


6  ft.  arm    High   Speed    Radial  Dr. 11.     Capacity,   six   ,   holes  through   1  in.  plates 
per  minute.     600  revolutions  on  drill.      No  belt  feed. 


Designers  and  Builders 

OF  .     , 

High-Class  Machine 


Telegrapbie  Address 

".  Alma,  Liveisedge." 

Naliccal  Telcfkcce .' 

No.  38  Heckmondwike. 


Horizontal  Rack     Cutting  Machine,  entirely  automatic,  quick  return  to  cutter. 
8  in.  and   10  in.  Stroke   Machines  by   12  ft.  long. 
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Machine  Tools 


William  Ryder,  Limited, 

BOLTON. 

FORGING    MACHINES. 


SAWING    MACHINES. 
COKE   BREAKERS. 
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Machine  Tools 


JOHN  STIRK  6   SONS, 

MACHINE   TOOL   MAKERS, 
(Established  1866.)  HALIFAX, 


Locomotive  Frame-plate  Slotting  Machine  (85  tons). 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,    &c.     .    , 


London  Representative  : 

Paul  J.  Mallmann,  Mm  A., 

Civil  Engineer. 


London  Office 


Telegrams:  "Mallmann,  London." 
Telephone  Xo.  :  5338  Westminster. 


116,  Victoria  Street, 
Westminster,  S.W. 


speciality  :    POETTER'S    GAS    PRODUCING    PLANT. 


IRON  AND  STEEL  WORK  OF    ALL   KINDS 

.      IN  .  . 

GIRDERS,   COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINGS,  FENCING,  &c,  &c. 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 
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Machine  Tools 


HEYWOOD  &  BRIDGE'S  Improved  Patent  Friction  Clutches. 


f* 


y/y  Complete  Clutch, 

(■fa         Cearing  and 

"?$>   4r  Hauling  p|ants 

our   Speciality. 

Send  for 

Catalogues. 

FfyEE. 

Quotations 
on 
application 
for  Complete 

Plants. 

Heavy  Winding  Plant.     This  is  an  extension  just  made  to  four 
other  drums    the  latter  having  been  at  work  about  seven  years.  •# 

Patentees  and  Sole   MaKers  :— 

DAVID  BRIDGE  &   CO.,  Castle  ton  Iron  Works,  Rochdale. 

London  Office:    35.    QUEEN    VICTORIA    STREET.    E.C. 


Telegrams:    "MILLINd,    SHEFFIELD. 
National  Telephone  No.  :  985. 


for  toe  Catest  ana  most  Up-to-Date 


HEAVY =  ■ 
MACHINE 
TOOLS  =  = 


PLATE    BENDING    MACHINE. 


Also  Special  Lifting  Jack  for  Electric 
WRITE  .  .  .  Tramcars. 

GEORGE  ADDY  6  Co., 

WAVERLEY  WORKS.  SHEFFIELD. 


THE 


"DRUM" 

PUMP. 

JOHNSONS  PATENTS. 


Write  Jor  Catalogue  63. 


Section  of  "Drum"  Pump. 


positive    ACTION. 

NO      VALVES. 
HIGH     EFFICIENCY. 

DRUM 
ENGINEERING  CO., 

27,  Charles  St.. 

BRADFORD. 


EIMKE'S    ROTATIVE    PUMP. 


Txmmsummw^. 


Best  of  all  Systems 
for  all   Liquids. 

4,000  Pumps  under 
my  System  (with  a 
capacity  up  to  15,000 
litres  per  minute) 
in  use. 


Enke's  Precision  blower. 

Entirely  of  Iron  without  packing 

for  high  pressures  to  0-3  atm. 

CARL  ENKE,  Schkeuditz-Leipzig,  GERMANY. 
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WUronf  Railway  Pinch  Bars 


The  "SAMSON. 


M 


RAILWAY   PIVCH    BAR. 


A  Few  of  the  Users  of  the  "  Samson  " 
Pinch  Bars : — 

Vickers.  Sons,  &  Maxim  Iron  and  Steel  Works. 
Staveley  Co.,  Iron  Works. 
Sheepbridge  Co,  Iron  and  Steel  Works. 
London  and  North  Western  Railway  Co- 
Midland  Railway  Co, 
Metropolitan  Wagon  Works. 
Harrison  &  Camm,  Wagon  Works. 
S.  Stavens,  Wagon  Works. 
Hoyland  Silkstone  Collieries. 
Mitchell  Main  Collieries. 
Darfleld  Main  Collieries. 
Kiveton  Park  Collieries. 
J.  &  G.  Well;'  Collieries. 
Henry  Brigg's  Collieries. 
Manvers  Collieries. 
Jas.  Oakes'  Collieries. 
Shireoaks  Collieries. 
Grassmoor  Collieries. 
Piatt  Bros'  Collieries. 
Framwellgate  Collieries. 


The    " Samson " 

Pinch   Bar 

Is  used  as  a  great 
labour-saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 


OUR   OFFER:- 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL, 
CARRIAGE    PAID    BOTH   WAYS. 


SAMSON  <S  CO., 

Garforth,  near  LEEDS. 
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WHl^KTlff       Nuts  and  Bolts 

JUL. * ^  ft  III 1111.  M  il' 


HerbmWPermL™ 

TipoDCATE  Sf  v/oRKS 

BiRmiNCHam. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N°  373. 

STOCK     250.000.    CROSS 


CW.nasencleverSbhne 

-DUSSELDORF.r 


Special 
Machinery 

FOR  MAKING 

Bolts,     Nuts,     Rivets, 
Insulator    Brackets, 
Horse-Shoes, 
Horse-Shoe    Nails, 
Calkins,    and 
Similar    Forgings. 
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WELLS'  w=FI  LTERS 

FITTED    WITH    SIGHT-FEED    SYPHON. 

SUPPLIED  TO    THE    PRINCIPAL   COVERHMEHTS    FOR 

NAVY,  DOCKYARDS,  4c,  AND  TO  THE  LEADING 


ELECTRIC      LIGHT    INSTALLATIONS,       EHC1HEERINC 
ENCINE   MAKERS,  PRINTERS,  Ac,  &c. 


WELLS  PITi-kt  W»STE 


FILTER 


MONEY  SAVERS  to   any 
%  USERS  OF  MACHINERY. 

Pay  first  cost  in  a  short  time,  as  Dirtied  Oil, 
which  has  hitherto  been  thrown  away,  can 
be  filtered  and  used  again  and  again. 

Write  for  Litt  of  Testimonials  and  Samples 
of  Work  done  by  the  Filter. 

No.  1.— For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 
17  in.  by  9  in ••• 

No.  2. Two    top    chambers   hold  about 

3  gallons  oil,  22  in.  by  10  in. 

Xc.  3.— Two  top  chambers  hold  about 
6  gallon?  oil.  27  in.  by  u  in. 

Xo.  4.— Two  top  chambers  hold  about 
12  gallons  oil.  36  in- by  16  in.      ... 

Xo.  5.— Two  top  chambers  hold  about 
24  gallons  oil.  43  in-  by  23  in.     ... 

Xo.  6.— Very  powerful  Filler  for  treating 
large  quantitits  of  oil.  54  in.  by 
30  in 336- 

Capable  of  dealing  with  250  Galls.  Oil  per  week 
LARGER  SIZES  MADE  TO  ORDER. 


35/- 
50/- 
70/- 

110- 
189- 


NO    OUTSIDE    POWER    REQUIRED. 

LIME,    WHITING,  OR    COLD  WATER    PAINTS, 

Applied  at  a   speed   of  from  8   to  10  square  yards 
per  minute.  In  a  manner  superior  to  brush  work. 

One  coat  with  the  Machine  on  rough  surfaces  is  equal  to  two  applied  with  brushes. 

Will  save  First   Cost  in   a   Few   Days. 

HO.    O.        HandvSize.     Xo  Tank.     On  Wheels.  £7 


WELLS'  "  LIGHTNING 


No.  4. 
No.  4A 

No.  5. 
No.  5A- 


Handy  Size.     Xo  Tank.     On  Wheels. 

Price,    with   5  ft.  Pole,   Single  Spraying  Xozzle,  and 

20  ft.  Special  Aimoured   Hose.    Capacity  6  gals. 
Price,    with    Wheels.   5  ft.  Pole,  Single   Spiaying 
Xozzle.  and  20  ft.  Special  Armoured  Hose, 
Same  capacity  as  Mo.  4  Machine. 
With  5-ft.  Pole,  Double  .'praying  Xozzle,   and  20  ft. 
Special  Armoured  Hose,  Large" Size.      Capacity  10 gals. 

Ditto  Ditto  fitted  with  Wheels. 


7s. 

£8  10s. 
£9    10s. 


Waliwork  & 
Wells' 
Patents. 

Lime  & 
Color 
Washer. 


£10 
£11 


10s. 
15s. 


WELLS'    IMPROVED    LIMEWASH. 

MUCH  SUPERIOR  TO  ORDINARY  LIMEWASH.    SLAKED  WITH  WATER 

QUICKLY  MIXED.      WILL  NOT  RUB  OFF.      LEAVES  A  GOOD  SURFACE. 

Price    13/8    per  cwt.,   Carriage    Paid. 

(If  in  lots  of  3  cwt.  at  a  time,  12  8  per  cwt.i 


A.   C.   WELLS 

100a,    Midland    Road, 

WorHs  :  Cheetham,  Manchester. 


6    Co., 
St.     Pancras, 

LONDON.  N.W. 
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Belting 


THIS  IS  THE  HIDE  THAT 
SCHIEREN  TANS 


axie     rannery,  an< 

SCHIEREN 
BELTING 

made-  from  just  such  sterling  hides 
as   this, -is    used   wherever   pow 
•xust  be  transmitted  with  reliabil- 
ty  and  economy. 

Do  you  use  Schieren  Belting? 
probably  would  do  so  if  you 
knew  how  good  it  is. 

Send  for  our  Dixie  Belt  Leather 
."Book. 

Chas.  A.  Schieren  &  Co. 


45-51,  Ferry  Street, 

NEW  YORK,  U.S.A. 
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Aerial  Ropeways 


*">  Blocks,  Pulleys, 
**  Crab  Winches. 


TackleL 


f+\9 


aSftj?^'-* 


AERIAL 
ROPEWAYS. 


BULLIVANTS* 
PATENT  COMBINATION 
GIN    6    SNATCH   BLOCK. 


Illustrated  Pamphlets  may  be  obtained  on 
Application. 

BULLIVANT  &  CO.,  LTD., 

REGD.    OFFICE: 

72,    MARK    LANE,    LONDON,    ENGLAND. 


us 
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Aerial  Ropeways 


ADOLF  BLEICHERT  &  C°  •  LE1PZIG-G0HLIS 


GERMANY 


OLDEST 
WJW   FACTO 
THE  CONSTRUCTI 

OF 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres. 

30  Years' 
Experience. 


Gold  Medals. 
Highest  Awards 


Best  and  .  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  • 
within    factories. 


All  topographical 
difficulties  over- 
come by  our    . 

,  Patent  Jaw- Grip 
Coupling       .     . 

{ Apparatus.    .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 

First-class  .  . 
references  from 
first-rate  houses. 


Wire-Ropeway  executed  for  Sucreries  Centrales  de  Wanie  Soc.  Anomyme.Wanze  (Belg.) 


Special  Department  for  the  Construction  of 


Hoisting  &  Conveying  Machines,  Cranes. 
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?&@i§;^teHranf  Electrical  Apparatus 


^ 


Brush  Direct-Cdrrent  Motors  t 


GOOD 
MATERIALS. 

MODERATE 
PRICE. 


ASK    FOR    PARTICULARS:- 


The   Brush   Electrical 
Engineering  Co  Ld 


GOOD 
WORKMANSHIP. 

a 

HIGH 
EFFICIENCY. 


Victoria  WorRs 
Belvedere     Road 

LONDON  S  E 

1  South  End  of  Charing  Cross  Footbridge) 


SECRET  TELEPHONES 

On  Ordinary  Single  Wire  Intercommunication  Wiringt 

NONE    CAN    INTERRUPT, 
NONE    CAN    OVERHEAR, 

either  by  accident  or  design. 

NO    INDICATORS    NEEDED, 
NO    RESETTING    REQUIRED, 

Instruments  therefore  Xeat  and  Compact. 

SIMPLICITY    ITSELF. 
SAVES   TIME   and   TEMPER. 

Adopted  by  H.M.  Office  of  Works,  Admiralty,  &c,  &c. 

SEND    FOR    DESCRIPTIVE   CATALOGUE   [t.P.w.  1 


PATENTEES    AND    SOLE    MAKERS: 


GENT  &  CO.,  Ld. 


Faraday  Works, 

LEICESTER. 

Or  call  at  our  Showrooms,  3a,  Upper  Thames  St.  opposite  "  Times   Office . 
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^HEaLTlfSystems  for  Engineers 


This 
Wont  Do! 


Twenty    minutes    to    get    that 
Correspondence. 

I  CANT  waste  time  like  this ! 
There  MUST  be  a  remedy! 

Now — let    me    think — what    is 
that   SYSTEM   Smith   has  just  installed? 
Why — of  course  — 

The  "REFEREE   !! 

I  must   get  particulars   at    once. 
BOY  !    Ring  up  29  Holborn,  and  ask  them   to    send    their 
Catalogue  of   Business  Systems;    or,    stay,    better   write, 


The  Address  is:— 


PARTRIDGE  &  COOPER,  L 


TD., 


Telegrams  : 
Chartaria.  London  " 

Telephone  : 

25  Holborn. 


191  &   192,  Fleet   Street, 

AND  .  .  . 

I   &  2,  Chancery   Lane, 
London,  E.C. 


October  2r,  1904. 
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^IllSILT  if  Systems  for  Engineers 


5 


SHANNON  SYSTEMS 


Dealing  with  Correspondence. 

FIRST :  Copy  your  letters,  agreements, 
and  other  outgoing  correspondence 
on  the  Shannon  Letter  Copier, 
which  copies  ten  times  as  quickly 
as  an  ordinary  screw  press. 

SECOND  :  File  the  copies  of  answers 
with  the  original  letters  received  in 
a  Shannon  Letter  Filing  Cabinet, 
in  alphabetical  and  chrono- 
logical order. 


THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoing  and 
incoming  correspondence. 
Great  saving  of  time, 
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AM  very  glad  to  have  the 
opportunity  of  congratulating 
Admiral  Sir  John  Fisher  upon 
taking  over  to-morrow  the 
duties  of  Senior  Naval  Lord. 
The  appointment  of  a  strong 
man  to  the  premier  position  at  the  Admiralty 
will  be  welcomed  by  everyone  who  is  ready 
to  take  a  lesson  from  contemporary  events. 
The  naval  side  of  the  combat  in  the  Far  East 
has  made  it  very  obvious  that  the  brain  of  a 
navy  is  its  principal  asset.  Sir  John  Fisher  is 
essentially  a  man  of  mentality,  and.  further- 
more, he  has  gained  the  respect  and  confidence 
of  the  large  majority  of  his  countrymen,  from 
His  Majesty  the  King  downwards.  A  born 
organiser,  he  has  the  happy  knack  of  being  able 
to  come  to  the  point  in  double-quick  time. 
Whatever  reforms  this  appointment  may  por- 
tend, one  may  be  absolutely  certain  that  every 
proposal  will  be  treated  strictly  upon  its  merits, 
and  that,  if  it  is  "  common-sense  "  it  will  be 
done,  and  done  smartly.  A  holy  terror  to 
shu triers  and  skulkers.  Sir  John  Fisher  is 
nothing  if  not  thorough.  By  the  reforms 
which  he  has  already  effected  in  the  training 
of  seamen,  the  First  Lord  has  fully  evidenced 
that  mere  superficiality  will  not  suit  him  at  all. 
The  modern  British  bluejacket,  largely  owing 


to  his  influence,  has  become  a  ••  handy  man  " 
indeed,  as  he  is  now  something  of  a  mechanic 
and  a  stoker  as  well  as  a  gunnery  and  a  torpedo 
man.  Then,  too,  Admiral  Fisher  has  already 
done  most  valuable  service  in  reorganising 
the  tr  aining  of  boys  for  the  navy,  and  in  origi- 
nating the  idea  of  the  Naval  Cadets  College 
at  Osborne.  Perhaps  the  greatest  tribute  which 
could  have  been  paid  to  his  genius  for  or- 
ganisation was  his  appointment  upon  the 
committee  of  three  so  recently  delegated  to 
produce  a  scheme  of  army  reform.  There 
is.  however,  plenty  of  work  for  him  in  his 
more  legitimate  sphere,  and  I  venture  to  predict 
that  Admiral  Fisher  will  set  his  mark  upon 
the  British  navy  in  a  manner  which  will  largely 
help  to  enhance  its  prestige,  and  increase  its 
efficiency  in  war. 

The  struggle  between  Russia  and  Japan 
has  given  practical  evidence  of  the  important 
part  which  the  telegraph  (wireless  or  otherwise), 
telephone,  and  cables  are  playing  in  modern 
warfare.  That  veteran  correspondent,  Mr. 
Bennett  Burleigh,  in  an  admirable  description 
of  the  battle  of  Liao-Yang,  records  that  the 
Japanese  Commander-in-Chief,  Marshal  Oyama, 
with  a  staff  numbering  sixty  officers,  sat  on  chairs 
on  a  green  eminence  smoking  cigarettes  as  thev 
watched  and  directed  the  movements.  The 
Marshal  was  in  constant  communication  by 
field  telegraph  and  other  wires  with  the  Fourth 
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Army,  under  General  Nodzu,  and  the  First 
Army,  under  General  Kuroki  ;  and,  further, 
he  could  talk  over  the  wire  to  the  besiegers 
at  Port  Arthur  and  to  the  Government  in 
Tokio. 

In  the  course  of  a  paper  on  this  subject, 
read  at  the  International  Electrical  Con- 
gress, Major  S.  Reber,  of  the  United  States 
Army,  showed  that  the  use  of  electrical 
means  of  communication  is  now  absolutely 
necessary  to  success  in  war,  not  only  in 
the  grand  strategical  combinations  of  a  cam- 
paign, but  also  in  the  varying  technical  situations 
on  the  field  of  battle.  The  essential  requirement 
is  absolute  certainty  of  service,  independent 
of  dictates  of  economy.  The  service  of  communi- 
cation is  separated  into  field  and  fortress  work. 
The  fortress  system  consists  of  the  permanent 
lines,  usually  underground,  the  details  of  which 
are  zealously  preserved  as  Government  secrets. 
For  armies  operating  in  the  field  a  complete  chain 
of  communication  should  exist  from  the  out- 
posts to  the  main  base  of  operation.  By  the  use  of 
light  field  cable  and  bare  wire,  a  detached 
cavalry  column  can  be  connected  during  its 
movement  with  the  main  body.  In  the  war 
of  the  future  between  two  naval  powers, 
the  result  will  depend  largely  upon  coal 
and  cables. 


If  one  looks  for  the  causes  which  underlie  the 
respective  conditions  of  the  two  armies,  they  are 
easily  found.  Japan  has  a  splendid  system 
of  education  ;  in  Russia  the  education  of  the 
masses  is  hampered  alike  by  Church  and  State. 
In  the  rank  and  file  of  the  two  armies  there  is  a 
different  tone.  Mr.  Bennett  Burleigh,  in  the 
report  above  alluded  to,  shows  that  the  Japanese 
soldiers,  though  with  little  time  to  spare,  are  to 
be  seen  faithfully  tubbing  themselves  whenever 
opportunity  offers.  No  Japanese,  either  man 
or  woman,  of  any  class,  ever  goes  a  day  without 
carefully  brushing  the  teeth.  In  respect,  at 
any  rate,  to  personal  cleanliness,  they  present 


the  strongest  possible  contrast  to  the  encamping 
Russian  soldiers. 

Reviewing  the  Russo-Japanese  war  down 
to  the  present  time,  and  especially  after  the 
great  battle  of  last  week,  which  Marshal  Oyama 
has  called  the  battle  of  Sha-ho,  one  cannot 
escape  the  conclusion  that  the  contest  has 
become  largely  one  of  mind  versus  matter. 
Both  countries  possess  brave  troops,  but  Japan 
has  the  army  with  the  best  brain  ;  her  leaders 
have  shown  that  they  are  adepts  both  in  organi- 
sation and  command.  A  Russian  general 
recently  stated  the  fundamental  weakness 
of  the  Russian  army  as  follows  :  "  Men  we 
have  in  plenty.  What  we  lack  is'organisation 
and  unity  of  conception.  The  chaotic  conditions 
of  the  military  administration  in  which  our  troops 
have  been  fighting  since  Monday  are  deplorable." 
The  fact  that  the  Japanese  soldier  cleans  his 
teeth  may  not  be  so  remotely  connected  with 
his  ability  to  pare  the  bear's  claws  as  at  first 
sight  may  appear. 

A  document  of  more  than  ordinary  importance 
has  just  been  issued  by  the  Institution  of  Mining 
and  Metallurgy  on  the  subject  of  "  Miners' 
Phthisis."  The  council  are  anxious  to  secure 
the  co-operation  of  the  members  of  the  Insti- 
tution in  the  immediate  adoption  of  effective 
methods  of  prevention,  and  in  collecting  further 
information  as  to  the  prevalence  of  the  disease, 
and  the  conditions  which  give  rise  to  it.  There 
can  now  be  little  doubt  that  the  main  cause  of 
this  disease  is  the  breathing  of  air  containing 
stone-dust  in  suspension.  The  council,  there- 
fore, strongly  urge  upon  members  of  the  Insti- 
tution the  necessity  of  taking  all  practicable 
measures  for  keeping  the  air  of  mines  free  from 
dust,  and  preventing  work  being  performed 
in  places  where  dust  is  temporarily  present 
in  the  air,  as  after  blasting. 

They  recommend  in  particular  that  in 
rock    drilling,    water     should     be       used    in 
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such  a  way  that  no  dust  escapes  into 
the  air  at  any  part  of  the  operation,  whether 
the  hole  be  bored  upwards  or  downwards  ; 
that  the  dust,  after  blasting,  be  either  drowned 
down  by  water,  removed  by  ventilation,  or 
allowed  to  subside  before  the  men  return,  and 
that,  as  far  as  possible,  the  rock  broken  be 
damped  before  removal.  The  council  are  taking 
steps  to  secure  the  co-operation  of  other  technical 
societies  in  the  collection  of  information,  and 
they  hope  that  members  will  assist  by  collecting 
and  forwarding  to  the  institution  authentic 
information  on  the  following  points  :  I.  Fre- 
quency or  inf  requency  of  the  disease  in  connection 
with  different  kinds  of  mining  work  and  different 
varieties  of  rock  ;  2.  Nature  and  amount  of 
the  stone- dust  present  in  the  air  in  different 
varieties  of  mining  work  ;  3.  Nature,  amount, 
and  effect  on  miners  of  the  gaseous  impurities 
met  with  in  the  air  of  metalliferous  mines — 
in  particular,  poisonous  impurities  arising 
from  blasting,  etc.  ;  4.  Means  in  actual  use 
for  preventing  the  formation  and  inhalation 
of  dust  or  poisonous  gases  ;  5.  Evidence  as  to 
efficacy  and  practicability,  or  otherwise,  of  these 
means. 

I  hear  to-day  that  Mr.  B.  H.  Thwaite  pro- 
poses to  solve  the  problem  by  means  of  a 
suction  apparatus,  which  he  has  invented. 
This  will  render  it  impossible  for  dust  to 
enter  the  lungs  of  the  miner,  and  at  the  same 
time  will  do  away  with  one  of  the  conditions 
favourable  to  ankylostomiasis. 

In  another  part  of  this  issue  it  will  be  noticed 
that  Professor  Redmayne  again  raises  the  much- 
debated  question  of  a  proposed  amalgamation 
of  the  Institution  of  Mining  Engineers  and 
the  Institution  of  Mining  and  Metallurgy. 
I  would  recommend  this  address  to  the  careful 
attention  of  the  members  of  both  Institutions 
and  would  also  call  their  attention  to  the  in- 
terview (page  425)  in  which  Mr.  McDermid 
voices  his  views  on   this  question. 


Sir  William  H.  Preece,  writing  to  the  Times 
on  Tuesday,  stigmatised  the  outcry  against 
the  submersion  of  the  Philae  ruins  by  reason 
of  the  heightening  of  the  Assouan  barrage, 
as  so  much  "  sentimental  rot."  He  points  out 
that  the  Philae  temples  are  quite  modern  com- 
pared with  those  in  Egypt.  Visitors  ascending 
the  Nile  become  surfeited  with  Ptolemaic  and 
Roman  parodies  of  pure  Egyptian  culture, 
and  irritated  with  the  political  morality  which 
threw  over  the  beauties  of  Greek  arts  to  foster 
an  effete  and  decaying  civilisation.  What 
is  more  ludicrous  than  a  Roman  Emperor 
posing  as  an  Egyptian  god  ?  There  is  much 
that  is  beautiful  in  Philae,  but  nothing  that  is 
epoch-marking.  The  kiosk  or  Pharaoh's  bed 
would  be  far  more  attractive  if  erected  on  the 
south  end  of  Elephantine  Island.  The  other 
temples  can  remain  where  they  are.  They  will 
be  seen  at  Low  Nile.  They  will  not  be  damaged 
by  the  full  reservoir,  but  they  will  beautify  a 
charming  lake  and  a  delightful  boating  resort. 


If  I  had  to  answer  Sir  William's  question  as 
to  what  is  more  ridiculous  than  a  Roman  Emperor 
posing  as  an  Egyptian  god  I  would  mention  the 
statue  of  one  of  the  Stuart  Kings  which,  until 
recently,  stood  in  a  garden  at  Whitehall  tricked 
out  in  a  Roman  toga.  The  question  of  the 
raising  of  the  dam  is  so  important  that  I  am  glad 
to  see  a  trustworthy  opinion  as  to  the  incon- 
sequence of  the  proposed  further  submersion 
of  the  Philae  monuments.  After  all,  Egypt 
looks  to  the  future  as  well  as  to  the  past. 


The  electrification  of  the  Metropolitan  Dis- 
trict Railway  will  be  sufficiently  advanced 
to  permit  of  the  running  of  certain  trains  driven 
by  electric  power  in  January  next.  Trains  will 
probably  first  be  run  from  Ealing  to  the  Mansion 
House,  but  the  whole  of  the  trains  running 
over  the  District's  lines  may  not  be  worked 
by  electric  power  until  the  spring. 
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The  Allis-Chalmers  Company  s  Success. 

I  received  a  cablegram  this  morning  from  Mr.  Arthur 
Warren,  of  the  Allis-Chalmers  Company,  despatched 
last  night  from  Milwaukee,  U.S.A.,  stating  that  the 
Company's  exhibit  at  the  St.  Louis  Exposition  had 
just  been  successful  in  obtaining  the  highest  awards 
in  steam,  electricity,  and  mining  engineering.  These 
include  three  grand  prizes  and  a  gold  medal.  Visitors 
to  the  World's  Fair  will  well  remember  that  in  the 
Machinery  Hall  and  immediately  opposite  the  main 
entrance  to  the  north  stands  the  large  5,000  h.p. 
Allis-Chalmers  engine  and  Bullock  electric  generator, 
which  form  what  is  generally  admitted  to  be  one  of 
the  most  notable  exhibits  in  the  Machinery  building. 
This  powerful  steam-electric  unit,  in  addition  to  being 
an  exhibit  of  the  Allis-Chalmers  Company,  is  an 
important  part  of  the  operating  plant  of  the  Exposi- 
tion, furnishing  electric  current  for  the  decorative 
lighting  of  the  exhibition  grounds  and  buildings,  and 
carrying  nearly  200,000  eight-candle  incandescent 
lamps.  This  load  the  engine  takes  in  the  evening, 
beginning  at  late  dusk,  and  carries  until  the  closing 
of  the  grounds. 

Mr.  Andrew  Carnegie. 

Mr.  Andrew  Carnegie  has  presented  so  many  medals 
to  distinguished  metallurgists  that  it  seems  quite 
strange  to  think  of  him  as  the  recipient  of  a  gold  medal. 
At  the  International  Conference  opening  at  New  York 
on  October  24th,  however,  the  President  of  the  Iron 
and  Steel  Institute  will  receive  the  Bessemer  gold 
medal  at  the  hands  of  Sir  James  Kitson,  whose  portrait 
I  was  enabled  to  reproduce  last  week.  This  honour 
will  be  paid  to  Mr.  Carnegie  in  recognition  of  his  serivces 
to  the  iron  and  steel  industry.  There  is  something 
quite  dramatic  about  the  way  in  which  Andrew 
Carnegie  hands  over  a  medal  ;  witness,  for  instance, 
his  presentation  to  M.  Breuil,  in  London,  at  the  last 
meeting  of  the  Institute.  I  shall  not  be  at  all  sur- 
prised if  he  receives  this  medal  with  some  characteristic 
remarks  about  bridging  the  Atlantic,  and  the  unifica- 
tion of  the  great  Anglo-Saxon  race. 

Mr.  John  Morley,  who  crossed  the  Atlantic  in  the 
company  of  Mr.  and  Mrs.  Carnegie,  is  touring  through 
Canada  as  well  as  the  United  States,  and  will  be  the 
guest  of  both  of  Sir  Wilfred  Laurier  and  President 
Roosevelt. 

The  President  will  receive  Sir  James  Kitson 
and   his   colleagues   of   the    Iron   and   Steel    Institute 


at  Washington  on  the  29th  inst.  The  party  includes 
Sir  Walter  Foster.  M.P..  Mr.  E.  P.  Martin,  Mr.  Windsor 
Richards,  and  Mr.  William  Whitwell. 

Sir  William  Ramsey  on  his  American  Tour. 

Sir  William  Ramsey,  after  presiding  over  the  annual 
meetings  of  the  Society  of  Chemical  Industry,  at  New 
York.and  visiting  the  St.Louis  Exhibition,  again  braved 
the  Atlantic,  and  on  landing  at  Liverpool  the  other  day 
was  promptly  interviewed  by  the  representative  of  an 
enterprising  daily.  Putting  aside  his  remarks  on 
the  possibility  of  the  elements  having  a  common  origin, 
and  a  train  of  speculations  which  bring  us  perilously 
near  the  "  philosopher's  stone,"  I  turn  with  interest 
to  his  comments  upon  English  and  American  technical 
education.  Sir  William  appears  to  have  been  chiefly 
impressed  bv  the  constant  and  close  touch  which  is 
maintained  in  the  United  States  between  the  college 
and  manufactory.  Incidentally,  he  remarked  that 
in  our  British  technical  schools  we  have  thousands  of 
evening  students  whose  technical  and  scientific  training 
does  not  go  far  enough.  Instead  of  learning  chemistry 
and  engineering,  they  might  as  well  be  learning  Italian 
or  political  economy,  for  any  good  the  studies  do  them 
in  their  work.  Of  course  the  education  is  not  lost  ; 
it  is  training  the  mind  and  improving  the  culture 
of  the  race,  but  it  does  not  go  far  enough  for  any 
immediate  commercial  result.  In  America  the  training 
goes  much  further.  Four  or  five  years  of  all-day  work 
are  spent  in  the  technical  college,  and  the  student 
knows  his  subject  thoroughly  when  he  enters  on  his 
after-career.  Another  thing  that  favours  the  in- 
creasing rise  of  highly  trained  scientific  workers  is 
the  willingness  of  the  American  manufacturer  to  replace 
plant  and  adopt  new  experimental  methods.  Where 
money  is  being  made  quickly,  and  large  fortunes 
await  the  discoverer  of  more  advantageous  systems 
of  manufacture,  there  is  a  general  readiness  to  spend 
liberally  on  experiments,  and  the  efficiency  of  the 
scientific  direction  is  of  vital  importance. 

Proposed  Tunnel  under  the  Detroit  River. 

It  is  reported  that  a  tunnel  will  probably  be  con- 
structed by  the  Michigan  Central  Railroad,  under 
the  Detroit  River,  at  Detroit,  Mich.  Representatives 
of  the  company  have  been  investigating  the  tunnel 
.  work  around  New  York,  and  a  careful  examination 
of  the  Detroit  River  bed  is  now  being  made.  If  the 
reports  are  as  favourable  as  is  anticipated  the  work 
will  probablv  be  commenced  at  an  early  date. 
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Forthcoming-  Electrical  Exhibition  in  New  York. 

An  Electrical  Exposition  is  to  be  held  at  Madison 
Square  Garden,  New  York  City,  from  December 
19th  to  the  28th,  inclusive.  This  exposition  is  to  be 
held  under  the  patronage  of  the  Electrical  Contractors 
Association  of  New  York  City. 

To  Oppose  the  Metric  System. 

In  connection  with  the  efforts  which  are  being  made 
to  replace  our  present  arrangement  of  weights  and 
measures  by  the  Metric  system,  the  British  Weights 
and  Measures  Association  is  throwing  the  weight  of 
its  influence  in  the  opposite  scale.  Its  members 
give  expression  to  the  opinion  that  the  enforcement 
of  the  metre  in  our  empire  would  be  a  real  calamity, 
and  they  give  chapter  and  verse  for  this  strong  view. 
The  Metric  system  cannot,  it  is  pointed  out,  be  applied 
to  sea  measures  ;  moreover,  it  is  not  even  in  France 
the  standard  of  measure  in  textile  manufacture,  the 
English  standard  being  general  indeed  in  other 
countries.  It  is  added  that  English  shipping  measure- 
ments are  universal,  and  that  other  nations  are  now 
growing  used  to  the  varying  measures  and  weights 
employed  in  this  country.  Hence  to  introduce  the 
metre  now  would  be  to  create  chaos  where  uni- 
formity is  being  slowly  reached.  The  advocates  of 
the  Metric  system  had  better  make  an  immediate  reply. 

An  Electrical  Club  for  Birmingham. 

Under      the     presidency      of      Mr.     S.     W.    Innis, 

a    representative     gathering      of     the     Post      Office, 

Telegraph  Branch,  the  National  Telephone    Company 

the    Municipal  Technical     School,  Midland    Railway, 

Telegraph  Department,  and  general  electrical  industries 

met  a  few  days  ago  in  Birmingham  for  the  purpose  of 

considering  the  possibility  of  forming  a  club  for  members 

of  the  electrical  and  allied  trades.   Mr.  Innis  remarked 

that  there  had  long  existed  a  feeling  that  a   club  or 

institute  should  be  promoted,  the  membership  of  which 

should  be  confined  to  those  engaged  in  the  manufacture 

and  use  of  electrical  apparatus  and  machinery.     The 

basis  principle  of  the  club  would  be    mutual,  social 

and  intellectual  help  to  its  members,  and  he  thought  that 

a  club  of  this  nature  tshould  prcve  very  advantageous 

After  several  other  speakers  had  addressed  the  meeting 

a  discussion  followed,  at  the  conclusion  of  which  the 

following  resolution  was  unanimously  adopted  :   "  That 

a     committee    consisting    of    seven    be    appointed    to 

consider  the  advisability  of  promoting  an  electrical 

club,  ar.d  to  present  a  report  at  a  subsequent  meeting." 

Missis.  J.  Irnis  (ccnsulting  electrical  engineer),  W.  H. 

Whitehouse,    and    W.    Smith    (Municipal    Technical 

School),  E.  R.  Wood  (electrical  engineer),  H.  W.  Dipple 


(National  Telephone  Company),  M.  G.  Waggot  (Post 
Office),  and  W.  Dalby  (Midland  Railway),  were  ap- 
pointed a  committee  to  give  effect  to  the  resolution. 

The  McMillan  Memorial  Fund. 

The  McMillan  Memorial  Fund  at  the  present 
time  amounts  to  about  £1,710.  In  order  that  the 
^2,000  asked  for  by  the  Council  may  be  quickly  com- 
pleted, we  would  suggest  that  intending  contributors 
to  the  fund  should  communicate  without  delay  with 
Mr.  G.  C.  Lloyd,  the  present  secretary  of  the  Institution 
of  Electrical  Engineers. 

Shoreditch  Electrical  Exhibition. 

The  Shoreditch  Electrical  Exhibition,  which  closes 
on  Saturday,  at  the  Pitfield  Street  Baths,  has  been 
organised  by  the  Lighting  Committee  of  the  Shore  ditch 
Borough  Council,  with  the  object  of  bringing  to  the 
notice  of  the  public  the  advantages  of  electricity  for 
lighting  and  power  purposes.  Among  the  exhibitors 
are  Messrs.  Babcock  and  Wilcox,  Ltd.,  the  Crypto 
Electrical  Company,  J.  Defries  and  Sons,  Crampton 
and  Co.,  the  Simplex  Steel  Conduit  Company,  Ltd., 
Matthews  and  Yates,  W.  T.  Glover  and  Co.,  the 
General  Electric  Company,  the  Electric  Construction 
Company,  the  Electromotor  and  Dynamo  Company, 
the  Brochie  Pell  Arc  Lamp,  Ltd.,   etc., 

New  Graving  Dock  for  the  Tyne. 

The  new  graving  dock  opened  on  Tuesday,  at  the 
Shipbuilding  yard  of  Messrs.  Robert  Stephenson  and 
Co.,  Hebburn-on-Tyne,  is  the  largest  existing  on 
the  East  Coast.  The  new  dock  will  be  of  great  advan- 
tage to  the  trade  of  the  Tyne  ;  moreover,  it  will 
take  in  a  battleship  of  the  largest  size  with  all  her 
guns  on  board,  and  is  therefore  of  national,  no  less 
than  local,  importance.  The  dock  is  700  ft.  long 
on  the  floor  from  the  inside  of  the  caisson,  90  ft.  wide 
at  the  bottom,  and  1 1 1  ft.  wide  at  the  coping,  and  has 
been  constructed  by  Messrs.  McAlpine  and  Co.,  of 
Glasgow,  to  the  designs  of  Messrs.  Thomas  Meik  and 
Sons,  of  London  and  Glasgow. 

To  Explore  the  Pacific. 

The  steamer  Veronique,  late  the  Harleck  Castle, 
balonging  to  the  Union-Castle  Mail  Steamship  Company, 
Limited,  of  3,264  tons,  has  been  purchased  by  Lord 
Fizwilliam,  who  is  leaving  Southampton  on 
Wednesday  on  an  exploring  expedition  in  the  Pacific 
via  the  Straits  of  Magellan.  The  steamer  is  under 
the  command  of  Captain  E.  Morrison,  with  a  crew 
of  58  hands.  The  object  of  the  expedition  appears 
to  be  to  determine  the  existence  of  coal  in  the 
Solomon  Islands. 
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SIR   WILLIAM    HUGGIXS,    K.C.B.,  O.M.,  F.R.S.,  D.C.L.,  LL.D.,  PH.D.,  D.Sc, 
President  of  the  Royal  Society. 

SIR  WILLIAM  HUGGIXS,  whose  career  has  been  mainly  devoted  to  the  investi- 
gation and  development  of  spectroscopic  astronomy,  is  a  native  of  London. 
Born  in  1824,  he  pursued  his  preliminary  education  at  the  City  of  London  School, 
and  subsequently  under  private  tutors  studied  mathematics,  chemistry,  and 
electricity.  In  1856  he  built  and  equipped  a  private  observatory  at  Tulse  Hill  ; 
here,  untrammelled  by  academic  duties,  Sir  William  was  able  to  follow  his  scientific 
propensities  free  from  restrictions.  For  over  fifty  years  his  scientific  labours  have 
been  concentrated  on  the  application  of  spectrum  analysis  to  the  heavenly  bodies. 
From  his  many  remarkable  discoveries  has  been  developed  the  science  of  Astrophysics. 
Honours  and  distinctions  in  recognition  of  his  invaluable  scientific  researches 
have  been  liberally  conferred  upon  Sir  William.  He  has  received  a  Royal  Medal, 
the  Rumford  Medal,  and  the  Copley  Medal  from  the  Royal  Society,  two  medals 
from  the  Royal  Astronomical  Society,  and  many  foreign  decorations.  He  became 
President  of  the  Royal  Astronomical  Society  in  1876 ;  President  of  the  British 
Association,  1891  ;    President  of  the  Royal  Society,  1000. 
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The  Shipbuilding  Outlook. 

At  the  luncheon  which  followed  the  launch  of  the 
Patrol,  at  Birkenhead,  on  Wednesday  last,  Mr.  J.  M. 
Laird  drew  a  black  picture  of  the  prospects  of  the  ship- 
building industry.  Yet,  while  the  outlook  for  the  imme- 
diate future  was  gloomy,  Mr.  Laird  pointed  out  that 
when  Tranmere  Bay  development  was  completed  his 
company  would  possess  the  finest  shipyard  in  the 
world.  Meanwhile,  prices  had  been  cut  so  low  that 
orders  had  been  refused.- 

Personal. 

Mr.  William  Frecheville,  A.R.S.M.,  has  been  unani- 
mously elected  president  of  the  Institution  of  Mining 
and  Metallurgy,  in  succession  to  Mr.  Hennen  Jennings. 

Sir  Oliver  Lodge,  at  the  opening  of  the  winter 
session  of  the  Midland  Institute,  Birmingham,  lectured 
on  "  Mind  and  Matter,"  the  address  being  part  of  a 
criticism  of   Haeckel's  conception   of   the   universe. 

Lighting  by  Petrol. 

A  demonstration  was  given  in  London  a  day  or 
two  since  of  a  new  lamp  designed  to  burn  petrol  in 
conjunction  with  an  incandescent  mantle.  The  lamp 
is  being  introduced  by  the  Clarafax  Lamp  Company, 


of  Burton-on-Trent ;  and  where  neither  coal  gas  nor 
electricity  is  available,  such  a  lamp  may,  no  doubt, 
find  its  uses. 

The  petrol  is  contained  in  a  metal  receptacle  placed 
above  the  lamp,  as  far  away  from  the  burner  as 
possible,  and  flows  by  gravitation  to  a  chamber 
below  the  mantle,  the  supply  being  regulated  by  a 
stop-cock.  There  it  is  vaporised,  a  portion  of  the 
vapour  being  burnt  in  a  small  jet  to  provide  the  heat 
necessary  for  vaporisation,  while  the  remainder, 
mixed  with  air,  ascends  to  the  burner  proper.  For 
starting  the  lamp  there  is  under  the  vaporising 
chamber  a  little  cup  containing  some  asbestos,  and 
a  small  quantity  of  methylated  spirit  placed  in  this, 
and  ignited  with  a  match  affords  the  necessary  initial 
heat  to  warm  the  chamber  to  the  temperature  at 
which  the  petrol  becomes  vaporised.  After  this 
has  been  done  the  lamp  is  automatic  in  its  action. 
If  desired  a  number  of  lamps,  instead  of  being  self- 
contained,  can  be  supplied  from  one  common  reservoir, 
flexible  metal  tubing  TVin.  to  £in.  external  diameter 
conveying  a  sufficient  supply  of  petrol  for  several. 

On  the  question  of  cost,  it  is  claimed  that  one 
quart  of  petrol  at  3|d.  will  maintain  one  150-candle 
power   burner   in   action   for   about   sixteen   hours. 
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THK  COTTON    AND    SILK    COVERING    SHOP    IN    THE    WORKS    OF    THE    ST.    HELEN'S    CAW.E   CO.,    LTD. 

(See  page  444) 
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THE    MINING    INSTITUTES    AND    AMALGAMATION. 
INTERVIEW    WITH    Mr.   McDERMID, 


A  REPRESENTATIVE  of  Page's  Weekly 
has  elicited,  in  the  course  of  an  inter- 
view on  Tuesday,  from  the  secretary  of  the 
Institution  of  Mining  and  Metallurgy  some 
interesting  personal  views  on  this  old  and  vexed 
question.  "  Have  you,"  asked  our  representa- 
tive, "  had  an  opportunity  of  reading  the  speech 
made  by  Professor  Redmayne  on  Monday, 
in  delivering  the  presidential  address  at  the 
Staffordshire  Institute  ?  " 

Mr.  McDermid  confessed  he  had  not. 

"  I  refer  particularly,"  said  our  representative, 
"  to  that  part  of  the  speech  dealing  with  the 
question  of  amalgamation.  Professor  Redmayne 
spoke  as  follows  :  '  Could  not  some  modus 
vivendi  be  arrived  at  as  between  the  Institution 
of  Mining  Engineers  and  the  Institution  of 
Mining  and  Metallurgy  in  London,  either  in 
the  way  of  amalgamation  or  of  definition  of 
spheres  of  operation.  The  latter  Society  is 
doing  extremely  good  work  ;  its  meetings  are 
well  attended  ;  the  papers,  especially  of  late, 
are  of  an  increasingly  high  standard,  and  the 
discussions  animated  and  productive  of  good. 
It  seems  a  waste  of  energy  for  these  two  Societies 
to  be  working  on  more  or  less  the  same  lines 
and  yet  to  remain  distinct.'  " 

Mr.  McDermid,  of  course,  recognised  in  this 
quite  an  old  friend. 

"  Professor  Redmayne  added  that  if  the 
title  of  M.I.M.E.  is  to  be  regarded  throughout 
the  mining  world  as  a  designation  of  real  im- 
portance, the  standard  of  admission  must 
be  raised." 

Mr.  McDermid  sympathised  with  that  ob- 
servation. 

"  But,"  he  added,  "  although  my  Institution 
is  actuated  by  the  friendliest  sentiments  to- 
wards   the    Institution    of    Mining    Engineers, 


it  is  clear  that  amalgamation  at  the  present  time 
is  impossible,  owing  to  the  very  different  rules 
governing  membership  of  the  two  bodies.  As  a 
matter  of  fact,  the  whole  subject  was  discussed 
as  recently  as  1902  at  a  joint  conference,  and 
the  decision  arrived  at  by  my  Institution  was 
that  under  existing  conditions  federation  in 
any  form  was  impossible.  Something,  however, 
might  perhaps  be  done  in  the  way  of  broadly 
defining  the  respective  spheres  of  operation 
even  under  existing  conditions." 

Beyond  that  Mr.  McDermid  would  not  go. 
He  pointed  out  the  fundamental  differences 
in  the  rules  governing  admission  to  the  two 
societies. 

"  The  rules,"  Mr.  McDermid  pointed  out, 
"  explain  why  the  Institution  of  Mining  and 
Metallurgy  regards  federation  as  impossible. 
The  net  of  the  Institution  of  Mining  Engineers 
is  too  wide.  The  qualification  test  of  the 
Institution  of  Mining  and  Metallurgy  is  much 
more  severe,  and  in  many  ways  the  Institution 
is  constantly  endeavouring  to  define  and  raise 
the  standard  of  professional  qualification  and 
status  of  the  mining  engineer.  There  is  the 
further  distinction  between  the  two  Institu- 
tions that  whereas  the  Institution  of  Mining 
Engineers  is  situated  right  in  the  centre  of  the 
coal  and  iron  mining  districts  of  this  country, 
and  its  members  are  mainly  concerned  with 
those  industries,  the  members  of  the  Institution 
of  Mining  and  Metallurgy  are  mainly  interested 
in  metalliferous  mining  in  every  part  of  the 
world." 

Here  the  position  rests  for  the  moment, 
but  it  is  hoped  that  something  may  come  of  the 
suggestion  thrown  out  by  Professor  Redmayne. 
and  tentatively  accepted  by  Mr.  McDermid. 
that  the  sphere  of  operation  be  broadly  defined. 
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QUESTIONS  OF  THE   DAY. 

I.— The   London   Telephone   Service  :    How    Can  it   be   Improved  ? 

[Continued  from  last  week.) 


T   AM  glad  to  say  that  the  letters  published 
last    week    from    satisfied    users    of    the 
telephone  did  not  exhaust  the  list  of   those 
received. 

The  questions  addressed  to  a  number  of  re- 
presentative readers  were  as  follows  : — 

(1)  Are  you  satisfied  with  the  telephone  services  in 
London  ? 

(2)  In  what  direction  is  improvement  desirable  ? 

(3)  How  do  you  consider  such  improvements  can  best 
be  brought  about  ? 

T:ie  following  are  further  letters  from  users 
of  the  telephone  who  are  satisfied  : — 

Wo  beg  to  state  that  we  are  satisfied  with  the  tele- 
phone service  in  London.  We  consider  an  improve- 
ment desirable  in  cases  where  the  number  which  we 
ring  up  is  engaged,  as  it  often  happens  that  this  same 
number  cannot  be  got  for  a  considerable  time,  although 
in  between  our  different  calls  this  number  may  be 
free  for  some  time.  In  this  case  we  suggest  that  either 
automatically,  or  by  another  way,  the  first  caller  should 
be  connected  with  the  desired  number,  and  informed 
by  the  exchange  of  the  connection. — S.  Wolf  and  Co. 


(r)  On  the  whole,  yes.  (2)  On  the  point  of  dis- 
tinctness, sometimes  the  messages  are  quite  clear,  and 
at  others  quite  the  reverse,  particularly  in  the  case 
of  French  lin?s.  The  service  has  been  much  better 
since  the  "  combine  "  of  National  and  the  General 
Post  Office. — Priestman  Brothers,  Ltd. 

We  have  not  very  much  to  say  in  the  matter.  The 
service  appears  to  have  been  fairly  satisfactory;  but 
since  the  signalling  bells  have  been  dispensed  with  on 
our  system  the  actual  working  of  the  instrument  does 
not  si  em  to  have  been  quite  so  good. — Everett,  Edg^ 
cumbe,  and  Co. 

We  do  not  consider  we  are  in  a  position  to  pass  an 
opinion  on  the  subject,  having  only  been  on  the 
telephone  such  a  very  little  while.  We  might  add  that 
dining  the  time  we  have  been  on,  we  have  had  no 
cause  to  complain. — C.  Kite  and  Co. 


Sir  Walter  Peace  is  of  opinion  that  the  telephone, 
service  could  be  improved ;  but,  as  he  stops  short 
there,  I  conclude  that  he  is,  generally  speaking 
satisfied. 

THE   QUESTION    OF  CONTROL-RENT. 

Having  disposed  of  these  I  may  turn  to  that 
portion  of  the  correspondence  in  which  attention 
is  paid  to  the  questions  of  rental  and  control. 
We  have  seen  that,  in  the  opinion  of  a  competent 
expert,  Mr.  Herbert  Laws  Webb,  M.I.E.E.,  two 
very  simple  measures  are  required  for  the  best 
future  of  British  telephony.  (1)  The  legal 
abolition  of  the  Government  licence,  and,  with 
it,  the  abolition  of  the  royalty.  (2)  An  Act 
which  should  make  it  illegal,  after  a  certain 
date,  to  charge  a  flat  rate  for  telephone  service 
in  anyplace  of  more  than,  say,  50,000  inhabitants. 

Correspondence  concerning  this  aspect  of 
the  question  has  been  received  as  follows  : — 

There  is  room  for  considerable  improvement  in  the 
telephone  service  in  London,  but  it  is  not  to  be  brought 
about  by  handing  over  the  whole  of  the  lines  to  the 
Post  Office.  Anyone  who  has  had  any  experience 
of  the  trunk  service  of  the  G.P.O.  can  only  view  with 
apprehension  any  suggestion  to  give  them  the  entire 
control  of  the  London  service.  The  improvement 
would  seem  to  lie  in  the  direction  of  giving  the  National 
Telephone  Company  facilities  for  improving  their 
service,  which  are  at  present  denied  to  them. — From 
an  Engineering  Firm  in  Victoria  Street,   S.W. 

(1)  Not  satisfied.  (2)  In  direction  of  certainty  of 
being  able  to  communicate  with  clients  without  serious 
delay— and  cheaper  rent  of  apparatus.  (3)  This  is  a 
matter  for  telephone  experts.  Probably  more  al 
ternative  lines  would  very  materially  help. — Professor 
William  W.  F.  Pullen. 


We  beg  to  reply  to  your  questions  as  follows  : 
( 1 )  We  are  very  far  from  satisfied  with  the  services 
at  present  afforded  by  the  National  Company  and  the 
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Post  Office.  (2)  The  provision  of  increased  and  im- 
proved plant  and  connecting  wires  between  the  ex- 
changes, so  as  to  reduce  the  incessant  and  irritating 
interruptions,  both  accidental  and  on  the  part  of  the 
operators,  to  a  minimum.  (3)  In  the  first  place,  by 
more  rational  treatment  by  local  authorities  in  the 
matter  of  way-leaves  and  permission  to  lay  under- 
ground wires;  and,  secondly,  by  the  removal  of  the 
unfair  restrictions  exercised  by  the  Post  Office,  or, 
as  an  alternative,  the  taking  over  of  the  Company's 
service,  and  the  formation  of  a  Government  monopoly, 
worked  as  a  distinct  department  in  conjunction  with, 
but  not  subject  to,  the  present  Post  Office  staff. 

We  might  remark  that  in  Liverpool,  where  the 
National  Company  has  been  treated  rationally  in 
respect  to  way-leaves  and  under-ground  wires,  while 
at  the  same  time  duly  safeguarding  the  interests  of 
the  ratepayers,  the  service  afforded  is  very  decidedly 
superior  to  that  in  London,  and  is,  consequently,  more 
universally  used,  both  publicly  and  privately. — 
J.  and  E.  Hall,  Ltd.  (Dartford  Ironworks). 

CIVILITY     AT     THE     TELEPHONE. 

I  have  voiced  the  complaints  of  some  who 
say  that  they  do  not  receive  ordinary  civility 
at  the  hands  of  the  operators,  though  I  am 
glad  to  believe  that  this  is  exceptional  rather 
than  the  rule.  There  is  another  side  of  telephone 
etiquette,  however,  which,  I  imagine,  is  necessary 
to  the  working  of  any  efficient  telephone  service. 
I  refer  to  the  necessity  for  civility  and  courtesy 
on  the  part  of  all  users  of  the  'phone.  Reference 
was  made  last  week  to  t  he  very  prevalent  practice 
of  entrusting  the  office-boy  with  the  preliminary 
negotiations  at  the  telephone. 

I  may  here  also  quote  Mr.  Herbert  Laws  \Vebbf 
M.I.E.E.,  who  is  very  emphatic  upon  this  point 
in  his  new  work  on  "  The  Telephone  Service": — 

The  first  principle  of  telephone  etiquette  demands 
that  the  calling  subscriber  shall  be  at  the 
telephone  when  the  called  subscriber  answers. 
Many  telephone  users  habitually  violate  this  prin- 
ciple, and  call  by  proxy — the  proxy  generally  being 
an  office  boy.  This  practice  is  a  slight  to  the  called 
subscriber,  and  it  causes  much  waste  of  valuable  time 
on  the  wires.  To  many  of  us  it  is  a  daily  experience, 
and  none  the  less  exasperating  for  being  daily,  to  be 
called  up  by  an  office  boy  and  to  be  told,  "  Wait  a 
minute,  Mr.  So-and-So  wants  to  speak  to  you."     Often 


one  has  to  wait  more  than  a  minute  before  Mr.  So- 
and-So's  voice  is  heard.  This  proceeding  is  rude — 
if  So-and-So  wants  to  talk  to  me  he  should  be  on  the 
line  as  soon  as  I  am — and  it  is  shockingly  time-wasting. 
If  there  is  an  office  boy  at  each  end  of  the  line, 
the  waste  of  time  becomes  prodigious.  The  waste 
of  time  involved  in  these  proceedings  applies  not  only 
to  the  people  concerned,  but  to  the  valuable  telephone 
plant,  and  it  all  helps  to  block  traffic.  Another  point 
in  telephone  etiquette  is  the  manner  of  addressing  a 
person  on  the  telephone.  Many  people  are  extremely 
blunt  and  aggressive  on  the  telephone,  when  they 
would  never  dream  of  being  so  if  addressing  a  fellow- 
being  face  to  face.  A  common  form  of  telephonic 
rudeness  is  "  Who  are  you  ?  "  If  my  telephone  bell 
rings,  I  resent  being  asked,  when  I  answer  it,  who  I 
am.  Who  should  I  be  ?  The  natural  form  of  address, 
I  being  invisible,  is  "Is  that  Mr.  So-and-So  ?  "  I 
naturally  answer  "  Yes,"  and  all  goes  smoothly. 

Other  letters  bearing  upon  the  alleged  lack 
of  attention  on  the  part  of  the  operators  are 
as  follow : — 

Replying  to  your  circular  letter  re  London  telephone 
service,  we  would  say  as  follows  :  ( 1 )  The  London 
telephone  service  being  the  best  in  London,  we  have 
to  be  satisfied.  (2)  Better  attention  at  the  ex- 
change. Better  inter-exchange  arrangements.  Better 
supervision  of  both  mechanical  and  electrical  apparatus. 
(3)  Not  being  well  acquainted  with  the  system  on  which 
the  London  telephone  service  is  worked,  it  is  impossible 
to  answer  this  question  satisfactorily;  but  we  would 
suggest  that  if  the  operators  attended  to  their  business 
as  they  should,  a  great  deal  of  trouble  would  be  done 
away  with. — Fairbanks.  Morse,  and  Co. 


(1)  Emphatically  no.  (2)  and  (3)  With  the  present 
systems  the  personal  factor  is  a  most  important  one. 
The  services  would  be  much  improved  if  only  good- 
tempered,  patient  clerks,  who  can  articulate  distinctly, 
were  employed  under  efficient  control. — Professor 
Henry  J.  Spooner,  C.E. 


(1)  No  (speaking  of  the  National  Company's  service). 
(2)  Prompter  attention  to  calls ;  frequently  we  are 
unable  to  get  reply  from  exchange  at  all.  Less  inter- 
ruption on  part  of  exchange  when  subscribers  are 
talking.  More  care  on  part  of  operators  to  connect 
with  number  asked  for,  and  not  to  give  any  number 
thev  may  choose.  (3)  Better  system  of  communica- 
tion    with     exchange.     More     attendants     with     less 
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number  of  subscribers  to  look  after.  Same  facilities 
should  be  accorded  to  the  Company  as  enjoyed  by 
Post  Office  authorities  in  connection  with  laying  lines. 
— A  large  firm  of  Machine  Tool  Makers. 

COT     OFF. 

(1)  No.  (2)  A  great  improvement  would  be  to 
be  able  to  get  more  prompt  attention  from  the  ex- 
change, and  to  get  on  with  the  number  you  require 
in  less  time  than  it  takes  at  present.  Further,  when 
you  are  in  communication  and  talking  to  your  corre- 
spondent, that  you  are  not  cut  off  in  the  middle  of  the 
conversation.  (3)  We  think  this  is  a  question  entirely 
for  the  Telephone  Company  themselves  to  answer, 
as  we  are  not  familiar  with  the  internal  working  of 
their  system.— C.  W.  Burton,  Griffiths,  and   Co. 

We  do  not  consider  the  London  telephone  service 
is  efficient,  chiefly  owing  to  two  reasons  :  ( 1 )  Delay 
in  obtaining  an  answer,  and  in  making  a  connection. 

(2)  Liability  of  being  cut  off  in  the  middle  of  a  con- 
versation. We  do  not  know  how  such  objections  can 
be  removed,  as  the  question  is  a  very  highly  technical 
one. — Jeremiah  Head  and  Son. 

WANTED— GREATER     DISTINCTNESS. 

(1)  Partially,  not  entirely.  (2)  Better  connections 
at     exchanges.     Conversation     at     times     inaudible. 

(3)  a.  Greater  attention  to  details.  b.  More  frequent 
inspections,  c.  Keeping  up  better  insulation  of  lines, 
switches,  and  connections. — Geo.  Hy.  Hughes,  M.I.M.E. 

Our  chief  complaint  as  to  the  service  of  the  National 
Telephone  Company  is  indistinctness,  due  presumably 
to  defective  instruments  or  connections.  As  to  the 
attendance  at  the  exchanges,  it  at  times  is  very  un- 
satisfactory and  irritating,  but  we  think,  on  the  whole, 
'airly  good. — The  Thames  Iron  Works  Shipbuilding 
and  Engineering  Company,  Ltd. 

(1)  No.  (2)  In  every  direction.  (3)  We  are  unable 
to  say,  as  it  is  altogether  too  tall  a  matter  for  us. — 
The  West  Hydraulic  Engineering  Company  . 

( 1 )  We  are  by  no  means  satisfied  with  the  telephone 
service  in  London.  (2)  The  instruments  should  be 
absolutely  reliable,  but  at  present  it  is  quite  uncertain 
whether  the  exchange  can  be  called  up  or  not.  We 
may  also  state  that  quicker  replies  to  calls  from  the 
exchange  would  be  of  great  benefit.  Operators 
should  be  instructed  not  to  break  in  upon  conver- 
sations between  subscribers,  nor  disconnect  them 
before  both  have  rung  off,  (3)  It  is  for  experts 
in     telephonic     communication     to      say      how     im- 


provements of  this  kind  can  best  be  brought  about — 
we  are  not  sufficiently  technical. — The  United  King- 
dom Lighting  Trust,  Ltd. 


(1)  No.  (2)  Bad  service.  Hearing  and  trans- 
mission more  often  than  not  faulty. — The  Sun  Elec- 
trical Company,  Ltd. 

(1)  Emphatically  no.  (2)  Greater  distinctness  and 
quicker  connections.  (3)  More  up-to  date  receivers 
and  transmitters,  and  greater  number  of  service  lines 
— The  British  Aluminium  Company,  Ltd. 

THE      HUMOROUS     SIDE. 

Not  everyone  can  afford  to  look  at  tele- 
phone difficulties  in  a  humorous  light.  One 
correspondent,  however,  says  : — 

There  are  days  and  times  when  I  believe  that  the 
service  we  get  on  the  Post  Office  'phone  is  as  good  as 
it  could  be  desired,  the  girls  at  the  other  end  are  prompt 
to  reply,  courteous,  and  seem  to  be  on  the  look-out 
for  signals  ;  on  the  other  hand,  on  other  occasions 
it  is  a  wild  game  to  play  at,  to  try  to  use  the  above- 
named  instrument.  You  vibrate  the  trigger,  or 
whatever  you  call  it,  on  the  'phone,  fondly  hoping  that 
at  the  other  end  of  the  line  somebody  will,  in  revenge 
for  the  flashes  of  light  you  are  trying  to  create,  shout 
back  and  ask  what  you  want,  but  either  they  use 
smoked  glasses  at  the  exchange,  and  are,  therefore, 
free  from  the  danger  of  hurting  their  eyesight,  or 
else  they  are  the  most  phlegmatic  lot  of  girls  that  ever 
yet  went  into  a  telephone  office.  Can't  have  any 
nerves,  I  think. 

I  think  it  must  be  largely  a  matter  of  the  personnel 
at  the  exchange,  because  I  have  noticed  that  when 
finally  I  should  get  a  call,  after  a  bad  quarter  of  an 
hour,  and  I  sharply  ask  for  the  inquiry  office,  they 
sweetly  ask  me  if  I  would  not  like  to  have  the  number 
I  originally  wanted — and  what  are  you  to  do  ? — Ronald 
Trist  (of  the  Quaker  City  Rubber  Company). 

CONTINENTAL    SERVICES. 

In  reply  to  your  inquiry  :  (1)  The  Continental 
services  with  which  I  am  acquainted  are  quicker 
and  better.  (2)  Delay  occurs  here  mostly 
when  speaking  with  a  different  exchange  and  especially 
so  when  speaking  from  a  P.O.  telephone  to  a  National 
telephone.  (3)  By  automatic  exchanges  now  said^to 
be  working  successfully  in  America,  enabling  sub- 
scribers to  couple  up  direct  to  each  other. — H.  J.  A. 
Hermann  (Humboldt  Engineering  Works  Company). 

(7b  le  continue.!.) 
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LOCOMOTIVE  ENGINEERING  NOTES. 


By   CHARLES   ROUS-MARTEX. 


New  Great  Eastern  Tank  Engines. 

A  FEW  days  ago  I  travelled  with  one  of  the  new  tank 
engines  built  by  Mr.  J.  Holden  for  the  suburban 
work  of  the  Great  Eastern  Railway.  It  will  be  re- 
membered that  when  the  famous  Decapod  was  built 
to  provide  for  the  ultimate  extremity  of  traction  needs 
on  the  Great  Eastern's  heavy  suburban  traffic,  a 
resolution  was  come  to  that  as  the  use  of  the  Decapod 
would  involve  the  strengthening  of  certain  bridges 
and  of  various  parts  of  the  permanent-way,  neither 
having  been  constructed  of  sufficient  strength  to  carry 
such  locomotive  mammoths,  a  further  attempt  should 
be  made  to  manage  with  engines  of  the  existing  type, 
slightly  modified,  until  this  serious  outlay  should  have 
become  absolutely  imperative. 

The  new  tank  engines,  which  are  ten  in  number,  viz., 
Xos.  80-89,  and  which  were  built  at  the  Stratford  works, 
are  the  outcome  of  this  decision.  Theyrun  on  six  wheels, 
4  ft.  in  diameter,  all  coupled.  The  cylinders  have  a  dia- 
meter of  16  in.,  and  the  length  of   the  piston  stroke  is 


2  4  in.  The  engines  have  therefore  a  nominal  tractive 
force  of  128  lb.  for  every  lb.  of  effective  steam  pressure 
on  the  pistons.  So  far,  it  will  be  observed  that  the  new- 
engines  are  practically  identical  with  the  standard 
type  which  has  been  in  successful  use  for  many  years. 
Those  have  always  proved  most  useful  machines,  very 
cheap  to  build,  efficient  in  their  work,  and  economical 
in  repairs.  The  new  ten  differ  in  having  a  material 
increase  in  boiler-power,  obtained  through  a  con- 
siderable enlargement  of  the  firebox,  and  by  increase 
of  the  steam  pressure  to  1 80  lb.  per  square  inch. 
As  thus  modified,  these  sturdy  little  engines  should 
prove  fully  equal  to  the  duty  required  of  them,  which 
is  to  haul  seventeen  of  the  enlarged  six-wheel  coaches, 
and  to  attain  a  speed  of  30  miles  an  hour  in  one  minute 
from  the  dead  start  with  that  load  in  normal  cir- 
cumstances and  conditions. 

When  the  new  "  80  '  type  shall  have  become  outclassed 
by  the  increase  of  traffic,  then  the  rebuilding  of  bridges, 
s  trengthening  of  permanent  way,  and  employment  of 


43° 


PAGE'S    WEEKLY. 


October  2i,  1904. 


he  Decapods  will  no  longer  be  capable  of  postpone- 
ment. Meanwhile,  as  the  standard  six-coupled  tanks 
come  in  for  rebuilding,  they  will  be  given,  I  under- 
stand, the  larger  firebox  and  enhanced  steam  pressure. 
of  the  new  "  80  "  class. 

Six-Coupled  Tank  Engines. 

It  has  long  been  a  matter  of   surprise  to  many  en- 
gineers beside  myself  that  the  use  of  six-coupled  tank 
locomotives  on  the  very  heavy  suburban  work  of   our 
British  railways  should  have  been  so  long    delayed, 
and   that  even  now  it  is  so  much  limited  in  its  extent. 
Twenty  years   ago,  so  far  as  I  can  recollect,  the  only 
British   main-lines    that    employed    six-coupled   tank 
engines  on  passenger  trains  were  the  London,  Brighton 
and  South  Coast  and    the  Lancashire  and  Yorkshire. 
The  L.  and  Y.  engines  had  a  trailing  pair  of    carrying 
wheels.     The     London,    Brighton    and    South    Coast 
tanks    were,    of   course,    the   well-known    "  Terriers " 
of   the  late  Mr.  William  Stroudley,  many  of  which  are 
still  at  work.     They  may  be  said    to  have  been   the 
prototypes  of  the  Great  Eastern  "  8o's,"  but  were  much 
smaller,  having  cylinders  only  13  in.  by  20  in.,' instead 
of  [16  in.  by'24in,  and  proportionately  less  boiler  power. 
These  little  "  Terriers  "  have  done  an  amazing  amount 
of  good  and  smart  duty.   They,  with  their  tiny  3  ft.  10  in. 
wheels,  have  worked  in  turn  with   other  tank  engines 
having  four-coupled  5  ft.  6  in.  wheels,  and  have  always 
proved    thoroughly  efficient.     I  do^not  say  that 'they 
could  run  expresses  from  London    to  Brighton  or  vice 
versa.     They    have    numerous     disqualifications    from 
employment  on  that  sort  of  service.     But  for  suburban 
work  they,  like  Mr.  Holden's  4-ft.    wheel  six-coupled 
tanks,   have   always    seemed   to    me    singularly    well 
adapted   as  regards   efficiency,    beside   possessing    the 
advantage,  which  cannot  be  wholly  ignored,  of  cheap- 
ness as  to  prime  cost.     Still,  for  a  number  of    years 
after  their   introduction    they  remained  the  only  six- 
coupled  tanks  ever  seen  in  London  on  passenger  trains. 
Then    came  the  Great    Eastern  engines,  and  up  till  a 
comparatively  recent  period  those  two  railways   were 
the  only  ones  which  used  such  engines  for    that  sort 
of  work. 

A  Pevolution  in  Practice. 

This  was  all  the  more  strange,  seeing  that  the  par- 
ticular essentials  for  that  class  of  service  are  haulage 
power  and  quickness  in  starting.  Sustained  high 
speed  is  not  called  for.  It  is  true  that  ordinary  tank 
engines  are  often  used  to  run  semi-express  trains, 
and  the  Board  of  Trade  has  more  than  once  (or  twice) 
had  something  disagreeable)  to  say  about  that 
practice.  I  have  never  deemed  those  official  utter- 
ances   entirely   warrantable,   because   they   were     too 


sweeping,    and    lacked    discrimination     between     the 
various   circumstances  and  conditions  involved.     But, 
assuredly,    normal    suburban     duty    could    be    better 
performed  by  six-coupled  tanks  with  4  ft.  to  5  ft.  wheels, 
than  could   even   semi-express    work    by   four-coupled 
tanks   with  5  ft.  6  in.  wheels— the  normal  size  used  in 
such  locomotives.     When  the  Fowler    tanks  came  out 
on     the    Metropolitan    and    District    Railways    many 
years  ago,  with  their    four-coupled   5  ft.  9  in.  wheels, 
it   was  pointed    out  by  more   than  one      engineering 
authority    that    these    wheels    were    needlessly    large, 
and  by  their  size  sacrificed  a  good  deal  of  useful  tractive 
force,  while  six-coupled  wheels  of    smaller  size  would 
have    made    the    engines     largely    more    serviceable. 
Yet  not  only  have  those  engines  worked  for   years  on 
the  Metropolitan    and   District   Railways,   but   also   a 
number  were   built   for    the   same   services   for   other 
lines  that  run  on  the  Metropolitan  and  District  metals, 
including   the   London    and    South-Western,     London 
and  North-Western,  and  Midland  lines.     All  of    these 
latter  ones  have  long  been  taken  off    that  work,  and 
most  have  been   rebuilt  for   branch  line  duty.     Those 
of    the  London  and  North-Western— some  of  which 
used  to  be  kept  at  Euston  to  run   out  after  heavy  ex- 
presses, catch  them  up  at  the  foot  of  the  Camden  bank 
of  1  in  70,  push  them  up,  and  then  drop  off — are  now, 
as   ten-wheeled   tanks,   doing  much  useful  service  in 
the  Manchester  district,  where  I  saw  several  of  them 
a  few  days  ago.     But  the  London  and  North-Western, 
for  a  quarter  of  a  century  or  so,  has  worked  its  "  Un- 
derground "    trains   with  double-ended  tanks,   having 
4-ft.   6-in.  wheels,  four-coupled  and  radial  wheels  at 
each  end,  while  the  London  and   South-Western  and 
Midland  employ  their  ordinary  standard  tank   engines 
with  trailing  bogies,  and  5-ft.  3-in.  to  5 -ft.  6-in.  four- 
coupled  wheels.     It  may  be  added  that  the  London 
and   South-Western,    Great   Northern,   Midland,    and 
North  Eastern  still  stick  to  the  four-coupled  wheels, 
usually    5  ft.  6  in.  in  diameter,  for  suburban  service. 
Upon   most,  if  not  all,  of  the  other  English  main  lines, 
however,  a  marked  revolution  as  regards  this  practice 
has  decisively  set  in. 

Extending  Use  of  Six-Coupled  Surburban  Tank 
Engines. 
Upon  the  London,  Brighton  and  South  Coast, 
which  was  the  parent  lu-e  of  this  departure,  the  progress 
is  the  most  noteworthy  of  all.  While  the  little 
"  Terriers  "  were  in  their  heyday,  another  class  ot 
six-coupled  tanks— such  as  "  Toulon  "—was  often 
used  in  turn  on  the  heavier  suburban  passenger 
trains.  These  engines,  which  were  also  designed  by 
Mr.  Stroudley,  were,  strictly  speaking,  for  goods 
service,    especially   for   shunting   in    the   large   yards 
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such  as  Battersea.  They  had — indeed  have,  for  I 
believe  all  are  still  running — 4-ft.  6-in.  coupled  wheels, 
and  17-in.  by  24-in.  cylinders.  About  a  dozen 
years  ago  a  somewhat  larger  "  breed  "  came  out, 
which  were  given  radial  trailing-axles.  These  were 
designed  by  Mr.  R.  J.  Billinton.  Next  followed  a 
much  bigger  type,  designed  on  the  same  general  lines, 
but  with  5-ft.  wheels  and  greater  boiler  power.  They, 
too,  were  built  from  Mr.  Billinton's  design,  and  are 
undoubtedlv  very  excellent  machines.  There,  it 
seemed  to  me,  the  development  might  fairly  have 
stopped,  as  these  latest  engines  were  able  to  do,  and 
do  satisfactorily,  everything  that  the  London,  Brigh- 
ton and  South  Coast's  requirements  called  for.  How- 
ever, Mr.  Billinton  thought  otherwise,  and  he  should 
know  best.  He  then  brought  out  his  latest  type 
with  six-coupled  5-ft.  6-in.  wheels,  and  increased 
boiler  and  cylinder  power.  Thus  there  are  at 
present  on  that  one  railway  no  fewer  than  five  different 
classes  of  six-coupled  tank-engines,  all  working  in 
turn  on  passenger-train  duty. 


"The  Entry  of  the  Giants." 

This  heading  has  nothing  to  do  with  the  Warner 
opera  "  Das  Rheingold,"  in  which  it  also  occurs. 
In  the  present  case,  the  reference  is  to  the  two  gigantic 
classes  of  six-coupled  tanks,  which  have  come  out 
lately  on  the  Great  Western  and  Lancashire  and  York- 
shire respectively.  Both  have  already  been  described 
in  my  notes,  and  I  need  not  repeat  what  I  said  before 
as  to  their  dimensions,  etc.  I  understand  that  a 
somewhat  smaller  variant  of  the  former  is  now 
in  contemplation  and  will  shortly  appear. 
The  latter  has  been  multiplied,  and  I  saw 
several  a  few  days  ago  at  work  in  Manchester 
and  its  neighbourhood.  They  are  veritable  colossi, 
and  certainly  ought  to  pull  anything,  as  I  daresay 
they  do.  The  peculiar  character  of  most  of  the 
Lancashire  and  Yorkshire  main  lines — plural  bien 
entendu — is  such  as  to  lend  itself  specially  to 
being  worked  by  large  tank-engines,  the  runs  without 
stop  being  short,  the  gradients  steep,  the  loads  heavy, 
and  the  speeds,  as  a  rule,  moderate. 


NEW  AMERICAN   8-COL'PLED    FREIGHT   LOCOMOTIVE,    BUILT   BY   THE    BALDWIN    LOCOMOTIVE   WORKS. 
Cl.iss  io*f  E  10.      Road  No.  61.       Built  for  Norfolk  and  Western  Railway. 


Gauge 

Cylinder 
Valve 


Type 

Material     

Diameter 

Thicxness  of  Sheets 
Working  Pressure 

Fuel 

Slaying 


Boiler. 


Fire  Box. 

Material      

Length        

Width         

Depth  front  

„     back  

Thickness  of  sheets,  sides 
»         .1       ..       back 
,,         *       ..       crown 
.,         ,,        ..       tube 

Water  Space. 

Front  

Sides  

Bick 


4f\  8Jin. 
&.  35m.  x  32  in. 

balanced- 
wagon  top. 

steel. 

68in. 

...  fi«n.  &  f  in. 
200 1  s. 

toitioal. 
radial. 

steel. 

121  in. 

4>i>n- 

74  in- 

72  in. 

fin. 

Jin. 


*in. 

4in. 

3Jin. 

4  in. 


Tubes. 

Material     iron. 

Wire  gauge  o-noin. 

Number      306. 

Diameter 2jin. 

Length        14ft.  6 in. 

Heating  Surface. 

Fire  Box     i°5sq.  ft. 

Combus.  Chamber, 

Tubes  2.593  sq.  ft. 

Firebrick  tubes. 

Total  2.783sq.  ft. 

Grate  area •••         ...        34  8>q.  ft. 

Driving  Wheels. 

Diam.  of  outside 5*iin. 

„      „   inside 50m. 

Journals,  main      8Ain.  x  loAm. 

„        others 8£ij.  xiojin^ 

Engine  Truck  Wheels. 
Front,  Diam 3°»»- 

Journals 6in.  xioin. 

Back,  Diam. 

Journals, 


D:ameter, 
Journals, 


Trailing  Wliee'j. 


Wheel  Base. 


Driving        ...  

Rigid  

Total  Engine         

„     Engine  &  Tender... 

Weight 

On  Driv.  Wheels 

„    Truck,  front 

„        „        back 
„  Trailit»g  Wheels 

To'.al  Engine         

.,        &  Tender 
about 

Tender. 
Wheels.  No. 

.,       Diameter 

Journals     

Tank  Capacity      

Service        


15  ft.  6  in. 
15  ft  6  in. 
24  ft.  6in. 
52ft.  Sin. 


i65,ooo~lbs. 
:2o.ooo"lts. 


i85,oco  lbs. 
300,000  lbs. 


54x0  in. 
•  mo  gals, 

Freight. 
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AUTOMOBILE   NOTES. 

(by  our  automobile  correspondent.) 


More  Lamps  Wanted. 

-  tender  my  respectful  sympathy  [to  J  H.R.H. 
the  Duke  of  Connaught,  who  seems  to  have  had  a 
very  nasty  spill.  Very  often,  we  know,  motorists  are 
regarded  as  the  autocrats  of  the  road,  but  it  cannot 
be  denied  that  they  are  now  very  severely  hampered 
with  restrictions.  Consequently  it  is  only  fair  that 
reasonable  regulations  should  also  apply  to  ordinary 
vehicular  traffic  in  the  matter  of  efficient  lighting. 

Motorists  are  asking — and,  I  think,  very  reasonably 
— that  all  vehicles  shall  carry  lamps  after  dark,  so  as 
to  show  a  white  light  in  the  direction  in  which  they 
are  proceeding,  and  a  red  light  in  the  contrary  direction 
— a  provision  similar  to  that  which  has  already  been 
enacted  for  motor-cars. 

International  Cup  for  Motor  Boats. 

Some  little  discontent  was  expressed  by  com- 
petitors in  the  last  race  for  the  British  Inter- 
national Cup  for  motor-boats,  with  the  rules  governing 
the  contest.  As  a  consequence  these  have  been 
altered  in  several  particulars,  and  in  their  amended 
form  can  now  be  obtained  from  Mr.  Basil  H.  Joy,  the 
technical  secretary  of  the  Automobile  Club.  The 
most  important  alteration  is  that  in  future  the  race 
will  be  made  from  a  flying  start,  an  arrangement 
which  should  render  impossible  the  recurrence  of  such 
an  awkward  incident  as  that  which  robbed  Napier 
Minor  of  her  victory  at  Ryde  this  year.  Another 
change  which  is  likely  to  have  excellent  results  is 
the  amendment  of  rule  4,  which  lengthens  the  course 
from  12  knots  to  between  30  and  35  knots.  This 
should  tend  to  the  evolution  of  a  better  and  more 
trustworthy  type  of  boat.  A  further  alteration  in 
the  same  rule,  which  provides  that  there  shall  be  no 
sharp  turns  on  the  course,  seems  of  more  doubtful 
value,  though  it  will  certainly  ensure  a  better  race 
as  such.  Under  certain  circumstances  it  might  open 
the  door  to  a  type  of  racing  boat  more  cranky  and 
less  reliable  than  is  desirable.  Minor  alterations 
have  been  made  in  one  or  two  others  of  the  rules,  and 
on  the  whole  the  new  conditions  for  the  race  are  an 
improvement  on  the  old,  and  should  permit  of  a  con- 
test more  satisfactory  to  all  concerned  in  marine 
motoring. 

British  and  Foreign  Motor  Cars. 

Mr.  S.  F.  Edge,  in  a  letter  which  appeared  a 
few  days'   since  in   the  daily  press,  made  some  very 


interesting  explanatory  comments  on  the  recent  Board 
of  Trade  returns  of  the  imports  and  exports  of  motor- 
cars and  parts.  He  says  :  "  It  is  true  that  British 
exports  in  completed  cars  appear  to  show  a  falling  off 
in  the  first  eight  months  of  1904,  as  compared  with  the 
first  eight  months  of  the  previous  best  year.  But  when 
one  looks  into  the  matter  it  is  found  that  this  falling 
off  is  only  to  the  extent  of  ^10,000  in  completed  vehicles 
whereas  in  parts  of  motor-cars  there  is  an  increase 
of  no  less  than  ^18,588.  This  means  simply  that, 
to  avoid  part  of  the  duty  in  protected  countries, 
wideawake  British  manufacturers  have  found  that  they 
can  introduce  their  motor-vehicles  more  cheaply  in 
pieces,  under  the  heading  of  ''  general  machinery," 
than  under  the  heading  of  "  complete  motor  carriages." 
As  regards  imports  there  has  been  an  increase  of 
no  less  than  ^375,780  in  the  value  of  imported  motor- 
cars and  parts.  This,  again,  when  fully  understood, 
is  much  better  than  it  appears  at  first  sight.  In  the 
first  place  the  increase  of  motor  users  in  Great  Britain 
has  been  far  in  excess  of  the  25  per  cent,  increase 
that  is  shown  by  the  imports,  so  that  Great  Britain  has 
really  begun,  from  a  manufacturing  output  point  of 
view,  to  catch  up  its  home  trade.  Again,  all  the 
touring  cars  which  go  abroad  to  the  South  of  France 
in  the  Spring,  to  the  Gordon  Bennett  race  in  the  middle 
of  the  year,  and  to  the  Continent  from  England  during 
all  months  of  the  year,  are  recorded  by  officials  when 
returned  tc  Great  Britain  as  imports  to  this  country." 

It  is  certainly  interesting  to  find  that  a  gentleman 
whose  position  in  the  motor  industry  gives  him  ample 
opportunity  of  judging,  asserting  that  the  motor 
manufacture  in  this  country  is  not  quite  in  the  un- 
favourable position  so  many  critics  assure  us 
it  is.  It  has  taken  the  British  manufacturer  a  long 
time  to  approach  a  position  in  which  he  can  fully 
cope  with  the  home  trade  in  motor-cars,  but  signs  are 
increasingly  visible  that  he  is  now  doing  so. 

Automobilism  in  India. 

Automobilism  is  making  rapid  strides  in  India, 
and  at  Christmas  the  first  reliability  trials,  held  under 
the  jurisdiction  of  the  Motor  Union  of  Western  India, 
will  take  place.  The  trials  will  be  run  from  Delhi 
to  Bombay,  a  distance  of  about  880  miles,  over  stiff 
roads.  The  Gaikwar  of  Baroda  has  offered  a  hand- 
some cup  for  the  car  which  goes  through  the  trials 
with  the  least  number  of  involuntary  stops. 
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SUBMERGED    TORPEDO    Tl/BE. 

NAVAL    NOTES. 

WEEKLY    NOTES    OX    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

(by  our  naval  correspondent.) 


GREAT  BRITAIN, 
addition  to  the  notes  en  the  progress  of 
the  British  battleships  under  con- 
struction last  week,  it  must  be 
mentioned  that  the  Dominion,  which 
is  building  at  Barrow,  has  been  out 
for  her  maiden  trip.  Laid  down  on 
May  -3rd,  1902,  she  has  now  been 
twenty-nine  months  building,  so  that  progress  on  her 
has  been  yen-  rapid.  Although  it  has  not  yet  been 
officially  announced,  it  is  understood  that  the 
Britannia  will  be  launched  on  December  10th. 

There  has  been  an  attempt,  which  fortunately  did 
not  succeed,  to  decry  the  Triumph  and  the  Swiftsure 
because  they  broke  down  so  soon  after  entering  on 
active  service.  But  in  neither  case  is  the  trouble 
serious.  Slight  defects  in  the  engine-room,  which 
may  or  mav  not  have  been  caused  by  injudicious 
management,  do  not  take  a  deal  of  repairing,  and  by 
all  accounts  both  vessels  have  proved  themselves 
excellent  sea-boats,  and,  whenever  necessary,  have  had 
no  difficulty  in  attaining  the  speeds  they  made  on 
trial.  These  two  vessels  are  valuable  adjuncts  to  the 
Home  Fleet. 

And  ii  propos  of  engine-room  defects,  an  admirable 
report  comes  from  the  Formidable,  which  has  just 
returned  home  from  the  Mediterranean,  and  has 
re-commissioned  for  service  on  that  station.  Her 
boilers  are  of  the  Belleville  type,  and  have  given  no 
trouble  of  any  sort  during  the  commission.    Moreover, 


they  have  proved  very  economical,  How  they  will 
stand  the  strain  of  a  further  three  years'  hard  work 
remains  to  be  seen,  but  it  is  becoming  daily  more 
certain  that  the  Belleville,  in  trained  hands,  is  one  of 
the  best  steam  generators  at  present  invented. 

As  stated  last  week,  Eng.-Com.  H.  W.  Metcalfe's 
system  of  coaling  at  sea  is  receiving  a  very 
thorough  trial.  The  appliances  are  fitted  to  the 
sloop  Basilisk,  and  a  further  series  of  experi- 
ments are  shortly  to  be  carried  out,  possibly  in  the 
neighbourhood  of  Spithead.  One  of  the  battle- 
ships of  the  Home  Fleet  is  to  be  detailed  for  service  in 
this  connection,  and  the  difficulty  with  the  endless 
whip,  which  prevented  the  previous  experiments 
being  completely  successful,  is  now  believed  to  have 
been  overcome. 

Two  more  scouts  have  been  launched,  the  Petrol, 
by  Cammell.  I  aird  and  Co.,  on  October  12th,  and  the 
Foresight,  by  the  Fairfield  Company,  on  the  8th. 
Both  these  vessels  belong  to  the  second  batch  of 
scouts,  and  only  two  more,  the  Attentive  and  the 
Skirmisher,  remain  on  the  stocks  at  Elswick  and  Barrow 

respectively. 

GERMANY. 
The  growth  of  the  German  navy  has  been  the  subject 
of  comment  in  these  notes  on  several  occasions ;  but 
it  has  not  previously  been  remarked  to  any  great  extent 
that  with  the  increase  of  the  material  the  personnel 
has  not  been  allowed  to  lag  behind.  In  the  five  years 
between    1899  and  1904  the  additions  to  the  personne- 
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of  the  fleet  have  been  remarkable.  In  1899  there  were 
24,580  of  all  ranks;  to-day  there  are  35,352.  The 
increases  are  most  notable  in  the  commissioned 
and  petty  officers'  numbers,  although  there  has  been 
a  marked  increase  all  round.  The  numbers  in  the 
various  branches  at  the  present  time  are  :  ships' 
officers  1,250,  engineer  officers  223,  surgeons  197, 
paymasters  164,  warrant  officers  1,587,  petty  officers 
7,111,  and  seamen  24,820.  By  1917,  at  which  date 
the  naval  programme  of  1900  should  be  completed, 
it  is  anticipated  that  there  will  be  60,000  men  serving 
in  the  navy. 

ITALY. 

The  most  important  event  of  the  week  in  Italy 
has  been  the  launch  of  the  Vittorio  Emanuele,  at  Cast- 
tella  mare,  at  which  function  the  King  of  Italy  presided. 
The  Vittorio  Emanuele  is  the  second  of  a  group  of 
four  vessels  of  12,625  tons  and  22  knots.  She  was  laid, 
down  in  September,  1901,  and  has  been  therefore, 
just  over  three  years  on  the  stocks.  The  Regina 
Elena,  which  was  begun  at  the  same  time,  at  Spezia, 
has  already  been  in  the  water  over  a  year.  The  other 
two  vessels  of  this  class.the  Roma  and  Napoli  are  building 
at  Castellamare  and  Spezia  respectively,  but  have 
only  been  in  hand  about  a  year.  There  are  also  three 
vessels  building  by  the  Terni  Trust,  which  were  reported 
last  year  to  be  building  for  the  Italian  Government, 
and  were  to  receive  the  names  of  Due  a  d'Aosta,  Duca 
di  Genova,  and  Duca  degli  Abruzzi.  These  vessels,  it 
has  since  been  announced,  are  not  for  Italy,  but  will 
be  sold  when  completed,  to  the  highest  bidder. 

The  Regina  Margherita,  of  an  earlier  class,  and  which 
was  launched  in  1901,  has  just  entered  upon  her  final 
trials.  She  is  heavier  than  the  Elena,  but  has  two  knots 
less  speed.  Her  boilers  are  of  the  Xiclausse  type, 
twenty-eight  in  number,  supplying  steam  to  two  sets 
of  engines.  Her  first  trial  took  place  in  July  last, 
when,  with  natural  draught,  she  developed  17,782  h.p., 
with  a  coal  consumption  of  184  lb.  per  h.p.  per  hour, 
and  attained  a  speed  of  193  knots.  At  a  one-and-a-half 
hours'  full  power  trial  subsequently  she  made  20.2 
knots,  with  engines  developing  20,664  i-h.p.,  and  a 
coal  consumption  of  1  "98  lb.  per  unit  of  power  per  hour. 
On  a  further  trial,  at  the  beginning  of  this  month,  she 
again  made  over  20  knots,  and  on  circle-turning  trials 
proved  to  be  a  very  easy  moving  boat. 

UNITED    STATES. 

Four  new  battleships  have  been  launched  in  six 
weeks  for  the  United  States,  but  this  abnormal  state 
of  affairs  does  not  indicate  any  feverish  activity  among 
the  contractors,  but  serves  rather  to  show  that  a  large 


amount  of  work  is  in  arrears.  It  has  been  possible 
to  launch  both  the  Louisiana  and  the  Connecticut 
within  sixteen  months,  and  it  ought,  therefore,  to  have 
been  possible  to  get  the  Nebraska  and  Georgia  into 
the  water  in  less  than  twenty-eight  months.  The 
extraordinary  story  of  the  launching  of  the  Georgia, 
at  Bath,  Me.,  with  steam  up,  does,  to  some  extent, 
of  course,  explain  the  delay.  But  it  seems  incredible 
that  after  the  exeperience  in  France  with  the  Repub- 
lique,  which  was  launched,  if  I  remember  rightly, 
with  all  her  guns  and  armour  in  position,  and  which, 
in  consequence,  was  so  severely  strained,  as  to  make 
it  doubtful  if  she  will  ever  be  really  seaworthy,  the 
Americans  could  risk  the  loss  of  a  really  good  fighting 
ship.  Of  course,  it  must  not  be  lost  sight  of  that 
neither  the  Nebraska  nor  the  Georgia  is  a  modern  ship 
according  to  our  standard.  They  approximate  in 
design  to  our  London  and  Duncan  classes,  all  of  which 
have  been  completed  and  in  commission  for  at  least 
twelve  months.  The  Georgia,  according  to  report, 
will  not  be  ready  for  service  until  1907,  at  which  time 
our  Lord  Nelson  class  will  just  be  .taking  its  place  in  the 
fighting  line.  Sixty  months  is  a  long  time  to  spend 
building  a  battleship  nowadays,  and  changes  can  and 
do  occur  in  that  time  to  render  the  vessel  almost 
obsolete  by  the  time  she  is  complete. 

The  following  are  the  principal  characteristics  of  the 
new  armoured  cruisers  of  the  North  Carolina  class. 
In  length  they  are  to  be  502  ft.,  with  a  breadth  of 
j  2  f  t . ,  and  a  displacement  of  1 4, 500  tons.  The  maximum 
h.p.  is  not  mentioned,  but  the  speed  is  to  be  22  knots. 
The  total  bunker  capacity  is  to  be  2,000  tons,  and  the 
armament  is  to  consist  of  four  10  in.,  sixteen  6  in., 
and  twenty-two  3  in.  guns,  with  the  usual  smaller 
pieces,  and  four  submerged  torpedo  tubes.  The 
hull  will  be  protected  by  a  water-line  belt  of  armour 
worked  in  vertical  strokes  amidships,  where  it  will  be 
about  18  ft.  in  height,  extending  from  the  protective 
deck  to  the  gun  deck  port  sills,  being  stepped  down  at 
the  ends.  It  will  be  of  a  uniform  thickness  of  5  in. 
throughout  the  machinery  and  magazine  space,  and  3  in. 
forward  and  abaft  this.  The  upper  side  armour  will  be 
disposed  in  the  wake  of  the  6  in.  battery,  and  will 
extend  from  the  gun  deck  port  sills  to  the  main  or 
upper  deck,  and  will  be  5  in.  thick  throughout.  Nickel 
steel,  2  in.  thick,  wdl  be  disposed  in  the  wake  of  the  3  in. 
battery. 

Athwartship  armour  of  6  in.  uniform  thickness 
will  be  fitted  from  the  protective  deck  to  the  gun  deck  ; 
also  5  in.  armour  in  same  location  from  the  gun  to  the 
main  deck.  The  upper  and  lower  Jathwartship  armour 
is  to  extend  from  the  shell  plating  to  the  10  in. 
barbettes. 
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A  Ross  symmetrical  lens  of  mdinarv  wide  angle  type  uai  used 
for  Hi: 


For  this  view  the  le:n  u<e.l  W03  \\>  3,  Series  V.,  Rjss-Zeia. 


TWO   VIEWS   IN"   THE    INTERIOR   OF   THE    LOUGHBOROUGH    POWER-HOUSE   OF   THE    L.C.C.   TRAMWAYS. 
Taken  from  the  same  spot  on  Imperial  special  rapid  12  in.  by  10  in.  plates. 

ENGINEERING  PHOTOGRAPHY. 


/^\XE  of  the  difficulties  met  with  in  photographing 
^— '  engineering  subjects  is  the  small  amount  of 
space  available  for  working  in. 

As  it  is  usually  of  the  utmost  importance  that  as 
much  as  possible  of  the  object  should  be  shown  in  the 
phot  ograph,  lenses  of  a  specially  short  focus  have  to  be 
used.  This  is  illustrated  by  the  above  views  of  the 
L.C.C.  temporary  generating  station  which  were  taken 
on  12  in.  by  10  in.  Imperial  special  rapid  plates, 
without  moving  the  position  of  the  camera.  For  the 
left-hand  photograph  a  Ross  symmetrical  lens  of  an 
ordinary  wide  angle  type  was  used,  but  as  it  was  im- 
possible to  place  the  camera  further  away  so  as  to 
include  the  whole  of  the  near  engine,  a  Xo.  3,  Series  V., 
Ross-Zeiss  lens  of  about  half  the  focal  length  was 
substituted.  A  lens  of  such  an  extremely  short  focus 
is  only  used  in  very  cramped  positions  as  the  perspective 
obtained  is  so  violent.  From  the  foregoing  it  will  be 
understood  what  a  great  variety  of  lenses  it  is  necessary 
for  the  engineering  photographer  to  possess  in  order 
to  produce  successful  results.  The  photographs  were 
taken   by  Messrs.   Booker  and      Sullivan,   for  Messrs. 


Dick,  Kerr  and  Co.,  Ltd.,  who  preferred  the  wide  angle 
view.  The  two  generators  shown  are  installed  in  the 
Loughborough  power-house  of  the  L.C.C.  tramways. 
They  are  continuous  current  compound  wound  machines 
of  the  multipolar  type,  each  capable  of  giving  an  output 
of  1,500  kilowatts  at  500-620  volts  when  running  at  a 
speed  of  150  revolutions  per  minute,  and  will  stand  an 
overload  of  25  per  ceat.  for  one  hour.  The  generators 
are  coupled  to  two  vertical  cross  compound  engines 
built  by  Messrs.  Ferranti,  Ltd. 

The  Cooper-Hewitt  light,  on  which  development 
a  special  article  appeared  in  a  recent  number 
of  Page's  Magazine,  has  been  ingeniously  utilised 
ior  the  purpose  of  biographing  interiors  by  the  Westing- 
house  Company.  Hitherto  the  only  alternative  to  clear 
sunlight  for  cinematograph  work  was  the  massing  of 
arc  lamps  at  prohibitive  cost.  The  Cooper-Hewitt 
mercury  vapour  lamp  has,  however,  solved  the  problem, 
and  a  film  of  over  6,000  ft.  in  length,  dealing  with  many 
of  the  manufacturing  processes  of  the  Westinghouse 
Company,  has  been  produced,  and  is  being  shown  daily 
i  n  the  Westinghouse  auditorium  at  St.  Louis  Exhibition. 


438 


PAGE'S     WEEKLY. 


October  21,  1904. 


PROFESSOR  R.  A.  S,  REDMAYNE,  M.So,  M.I.M.E.,  F.G.S., 

President  of  the  Scutli  Slojf'oidsliiie  ami  East  Woiasicnhirc  Institute  or  Mining  Engineers. 

PROFESSOR  RICHARD  A.  S.  REDMAYNE,  whose  name  is  prominently  associated 
with  the  AppliedScience  side  of  the  Birmingham  University,  is  a  native  of  Durham. 
Born  at  Low  Fell,  in  1865,  he  was  originally  intended  for  a  military  career,  and  to  a  certain 
extent  his  early  education  was  based  upon  lines  calculated  to  foster  a  martial  character. 
After  a  course  of  private  tuiticn,  he  was  enrolled  as  a  student  of  the  Durham  College  of 
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Science.  While  attending  this  institution  he  wisely 
abandoned  the  idea  of  becoming  a  soldier,  and, 
instead,  began  to  concentrate  his  abilities  on  the 
study  of  matters  appertaining  to  mining.  He  carried 
off  all  honours  in  connection  with  the  science  of 
geology,  a  fact  which  demonstrates  his  exceptional 
interest  in  the  subject,  and  also  forecasts  his  capacity 
for  hard  work. 

In  1883  Richard  Redmayne  was  apprenticed  as  an 
articled  pupil  to  Mr.  Thcs.  Lishman,  manager  of  the 
Hetton  Collieries,  Durham.  For  eight  years  he  was 
connected  with  these  mines,  and  during  the  third  year 
the  Elemore  Colliery  was  almost  completely  devastated 
by  an  explosion  resulting  in  great  loss  of  life.  This 
calamity  served  to  give  him  unique  experience  of  the 
dangers  of  mining,  as  well  as  to  suggest  means  for 
greater  security  ;  he  also  acquired  a  knowledge  of 
the  methods  put  into  operation  for  the  re-inauguration 
of  mines  after  partial  destruction,  consequent  upon 
fire  damp  or  coal  dust  explosions. 

At  this  period  Mr.  Redmayne  successfully  passed 
the  Government  Mining  Examination,  and  obtained 
his  manager's  certificate.  Working  through  the 
official  grades,  he  was  eventually  appointed  an  under- 
manager.  In  1891  he  terminated  his  services  with 
the  Hetton  Collieries  in  favour  of  a  position  in  South 
Africa  as  general  manager  of  a  Natal  coal  mining 
company.  He  remained  there  for  two  years,  adding 
vastly  to  his  experience  and  impressing  all  with  whom 
he  came  into  contact  with  his  unquestionable  mastery 
of  his  profession.  At  the  request  of  the  Natal  Govern- 
ment he  surveyed  and  reported  upon  the  underground 
workings  of  the  Dundee  Colliery,  which  suffered  con- 
siderable damage  during  the  late  war.  Another 
commission  received  by  Mr.  Redmayne  was  to  report 
on  the  oil-shale  and  coal  deposits  in  the  Drakenberg 
Mountains.  He  was  also  called  upon  to  give  evidence 
before  the  Government  Industries  Committee,  and, 
besides  accepting  a  number  of  commissions  to  report 
on  mining  properties,  Mr.  Redmayne  made  time  for 
supervising  borings,  surveying  mines,  designing  and 
estimating  the  cost  of  colliery  plant. 

In  1893  ne  returned  to  England,  and  was  appointed 
resident  manager  of  the  group  of  mines  owned  by  the 
Staton  Delaval  Coal  Company  in  Northumberland. 
During  his  last  two  years  with  this  firm  he  was  re- 
sponsible for  opening  out  the  new  Hartley  Colliery 
to  a  lower  depth,  and  unwatering  the  Old  Hartley 
Colliery,  the  working  of  which  had  been  suspended 
for  forty  years  in  consequence  of  an  appalling  accident 
in  which  over  two  hundred  lives  were  lost.     The  task 


was  a  dangerous  one,  involving  great  difficulties,  but, 
under  the  experienced  guidance  of  Mr.  Redmayne, 
all  obstacles  were  overcome,  and  the  mine  reopened 
for  further  exploitation. 

Professor  Redmayne's  contributions  to  the  literature 
of  mining  and  to  allied  sciencies  are  numerous  and 
authoritative.  He  has  written  a  series  of  articles  for 
the  journal  of  the  British  Society  of  Mining  Students, 
and  in  1891  he  was  elected  president  of  this  Society — 
his  presidential  address  being  one  which,  in  technical 
circles,  evoked  considerable  discussion.  In  1893  he 
was  elected  a  Fellow  of  the  Geological  Society,  and  was 
awarded  prizes  by  the  North  of  England  Institute  of 
Mining  Engineers  and  Federated  Institute  of  Mining 
Engineers  for  his  paper  on  "  The  Geology  and  Coal 
Deposits  of  Natal."  Three  years  later,  in  collabora- 
tion with  his  friend  Mr.  H.  F.  Bulman,  he  published 
a  work  entitled  "  Colliery  Working  and  Management  "  ; 
he  continues  to  edit  the  well-known  annual,  "  The 
Colliery  Manager's  Pocket  Book,"  and  writes  for  many 
British  and  foreign  technical  magazines. 

In  March,  1902,  Mr.  Redmayne  was  appointed  to 
the  Chair  of  Mining  at  the  Birmingham  University; 
but  before  commencing  his  duties  as  Professor  he  was 
sent  by  the  Council  of  the  University  to  America  in 
order  to  study  the  nature  and  methods  of  working  the 
mining  sections  of  the  American  and  Canadian  Univer- 
sities. The  information  thus  derived  has  proved 
advantageous  in  designing  the  curriculum  of  the  mining 
department  of  the  University.  Supplementing  the 
lecture-room  studies,  Professor  Redmayne  has  arranged 
a  scheme  whereby  the  students  obtain  practical  ex- 
perience by  means  of  week-end  visits  paid  to  the 
collieries  in  the  vicinity  of  Birmingham,  while  about 
a  month  of  the  summer  vacation  is  spent  in  mining 
districts  further  afield. 

Professor  R.  A.  S.  Redmayne  is  a  member  of  the 
North  of  England  Institute  of  Mining  Engineers,  the 
Federated  Institute  of  Mining  Engineers,  the  South 
Staffordshire  and  East  Worcestershire  Institute  of 
Mining  Engineers  (of  which  society  he  was  elected 
president  on  [Monday  last  ;  •  his  presidential  address 
will  be  found  on  another  page),  the  American  Insti- 
tute of  Mining  Engineers,  and  the  Institute  of  Mining 
and  Metallurgy.  tIn  1902  the  University  [of 
Birmingham  conferred  upon  him  the  degree  of  Master 
of  Science.  Wit  i  the  sanction  of  the  Treasury,  he 
was  appointed  to  render  expert  mining  assistance  to 
the  Royal  Coal  Commission  for  the  Midlands,'  and  to 
the  University  of  Wales  he  it  External  Examiner  in 
Mining  and  Mine  Surveying. 
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THE    FIRE     AND    SALVAGE    STEAMER    "  FIREFLY,"    WHICH     HAS    JUST    KEEN    COMPLETED    FOR    USE 

ON    THE    MANCHESTER    SHIP    CANAL. 

ENGINEERING  DEVELOPMENTS  OF  THE  WEEK. 

ILLUSTRATED. 


New  Fire  and  Salvage  Steamer. 

OUR  illustration  shows  the  new  fire  and  salvage 
steamer  Fire-fly,  built  by  Messrs.  Merryweather 
and  Sons,  Ltd.,  to  the  order  of  the  Manchester  Cor- 
poration for  use  in  the  Ship  Canal.  The  Firefly,  which 
is  the  most  powerful  boat  of  the  kind  yet  put  into 
service,  cost  a  sum  approaching  ;£  10,000  to  build. 
A  noteworthy  feature  is  that  the  boat  only  draws  3  ft. 
of  water.  The  hull,  which  is  of  steel,  is  90  ft.  long, 
by  23  ft.  beam. 

The  Firefly,  which  has  a  speed  of  about  eight  knots, 
is  of  the  twinscrew  type,  and  is  fitted  with  a  pair  of 
vertical  compound  non-condensing  engines.  The  fire 
pumps,  capable  of  delivering  2,000  gallons  per  minute, 
are  of  the  horizontal  "  Greenwich  "  type,  and  they 
can  be  worked  together  or  separately.  Monitors  are 
fixed  amidships  and  aft,  each  fitted  with  two  sets  of 
worm  gear,  enabling  the  monitor  to  point  in  any 
direction  and  at  any  angle.  There  are  two  salvage 
pumps  of  the  centrifugal  type,  each  of  which  is  capable 
of  delivering  2,500  gallons  per  minute.  The  vessel 
has  passed  successfully  through  her  trials.  The  pumps 
worked  well,  and  the  3 \  in.  nozzles  which  were  used 
threw  a  solid  jet  of  water  to  a  height  of  100  ft. 


Notable  Contracts. 
Messrs.  Dick,  Kerr,  and  Co.,  Ltd.,  have  carried  out  the 
laying  of  nearly  two  miles  of  tramway  track,  with 
numerous  complicated  junctions,  in  twelve  weeks, 
at  Birmingham.  This  has  been  done  without  any 
absolute  stoppage  of  steam-tram  traffic,  which  sometimes 
amounted  to  a  thousand  cars  per  day  along  the  route 
affected.  Sixteen  weeks  were  allowed  for  the  work  in 
the  contract. 


The  Fulham  Steel  Works  Company,  of  Townnu.nl 
Road,  Wandsworth  Bridge,  London,  S.W.,  have  secured 
the  order  for  a  large  number  of  steel  bridges  for  the 
Burma  Railway  Company.  The  whole  of  the  material 
to  be  used  will  be  of  British  manufacture.  The  con- 
tract has  to  be  completed  within  the  next 
months. 


Messrs.  T.  Sugden,  Ltd.,  180,  Fleet  Street,  London, 
E.C.,  have  secured  an  order  to  instal  fourteen  of  their 
superheaters  in  connection  with  the  Lancashire  boilns 
for  the  City  of  Birmingham  Electricity  Works. 
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Improved  Spoke  Bending  Machine. 

We  illustrate  a  plan  photograph  of  an  improved 
spoke  bending  machine,  for  bending  to  the  required 
shape  the  wrought-iron  spokes  of  railway  carriages 
and  wagon  wheels.  The  machine  has  an  automatic 
motion  for  raising  the  spoke  after  being  bent,  to  enable 
the  attendant  to  take  it  from  the  machine  easily. 
The  blocks  which  form  the  spoke  are  clearly  shown 
in  our  illustration.  The  back  block  is  arranged  to 
slide  back  to  admit  thick-backed  spokes,  and  the  side 
blocks  are  formed  to  produce  a  smooth  curve  on  the 
shoulder  at  each  side  without  leaving  a  fin. 

Coupled  to  the  machine  is  a  suitable  powered  steam 
engine  which  gives  motion  to  the  sliding  blocks  through 
treble  gear,  and  the  machine  is  stopped  and  started 
by  friction-clutch  and  hand  wheel  placed  in  a  convenient 
position  for  the  operator.  The  tool  embraces  many 
improvements  in  design  and  detail  over  previous  ones, 
and  has  recently  been  supplied  by  Messrs.  Cunliffe 
and  Croom,  Ltd.,  of  Manchester  (the  makers)  to  a 
large  firm  of  railway  carriage  and  wagon  builders 
in  the  north. 


Hamstead  Colliery. 

An  awkward  feature  about  the  working  of  the 
Hamstead  Colliery,  which  was  recently  visited  by  the 
Institute  of  Mining  Engineers,  is  that  the  coal,  on 
account  of  its  thickness  and  depth,  is  liable  to  spon- 
taneous combustion  ;  also  "  bumps "  frequently 
occur.  These,  Mr.  L.  Holland  informs  us,  are  caused 
by  the  pressure  of  the  seam  relieving  itself,  or  more 
correctly  the  tension  of  the  seam,  as  it  may  be  compared 
to  a  piece  of  iron  sheet  bent  until  it  suddenly  snaps. 
The  force,  of  these  "  bumps  "  is  sometime^  so  great 
as  to  break  through  the  settings  or  crossbars  which 
support  the  roof.  The  whole  of  the  haulage  of  this 
colliery,  both  above  and  below,  is  done  by  endless 
ropes.  The  cylinders  of  the  winding  engines  are 
44  in.,  with  a  7ft.  stroke,  and  the  drum  is  22  ft.  in 
diameter  and  weighs  80  tons.  It  is  fitted  with  a  steam 
as  well  as  a  foot  brake.  The  engines  exhaust  into  a 
condenser,  worked  by  a  beam  engine  with  a  31 -in. 
cylinder.  The  headgear  is  constructed  of  wrought 
angle  iron  and  lattice  work. 

The  cages  (built  by  E.  C.  and  J.  Keay)  are  made  of 
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steel,  and  weigh  about  75  cwt.  each.  They  contain 
three  decks,  and  carry  six  tubs.  At  the  pit  bottom  the 
lower  decks  of  the  cages  are  fed  by  balance  cages,  which 
lower  the  full  tubs  from  the  top  landing  to  the  middle 
and  bottom  ones,  and  raise  the  empty  tubs  to  the 
higher  landings.  By  this  method  the  three  decks  of  the 
shaft  cage  are  loaded  simultaneously.  The  pit  top  ia 
laid  out  on  similar  principles. 

The  water  is  pumped  up  from  a  lodge  room  600  ft. 
below  the  top  of  the  upcast  shaft. 

The  engine  is  of  the  "  Bull  "  type,  with  a  cylinder 
of  40  in.  diameter,  and  6  ft.  stroke.     The  ram  of  the 


pump  is  9  in.  diameter,  and  forces  the  water  up  ioi-in. 
mains.  The  pit  is  ventilated  by  a  Guibal  fan,  36  ft. 
in  diameter,  which  produces  100,000  cubic  feet  of  air 
per  minute  when  running  at  forty-five  revolutions  per 
minute. 


The  Pitman-Pelton  "Wheel. 

The  50-h.p.  Pelton  wheel,  illustrated  on  this  page, 
has_been  designed  by  Mr.  Percy  Pitman,  of  Ledbury, 
who  makes  a  speciality  of  high-pressure  wheels  to 
work  off  hydraulic  power  mains  and  low-pressure  motors 
for  use  in  connection  with  the  ordinary  local  town 
water  supply.  It  runs  at  135  revolutions  when  con- 
suming  700  cubic  feet  of  water  per  minute  with  a 
head  of  50  ft.  As  will  be  seen  from  the  diagrams,  the 
water  after  entering  the  inlet  pipe  impinges  upon  the 
wheel  from  three  separate  nozzles,  which  are  governed 
by  hand  valves. 

Mr.  Pitman  guarantees  a  maximum  drop  of  speed 
of  3  per  cent,  only  during  instantaneous  change  from 
full  load  to  no  load  when  these  wheels  are 
fitted  with  speed  governors,  and  an  efficiency  of  not 
less  than  80  per  cent.  In  this  case  a  plate  of  metal 
is  hinged  to  the  end  of  one  of  the  nozzles  deflect- 
ing more  or  less  the  stream  of  water.  The  governor 
is  of  the  centrifugal  type,  and  actuates  this  device 
by  means  of  a  pair  of  bevel  wheels  and  worm  gearing, 
the  action  being  such  that  if  the  speed  is,  say,  too  high, 
one  of  the  bevel  wheels  comes  into  play  ;  but  if  the 
speed  is  too  low  the  other  bevel  wheel  is  actuated. 
The  deflecting  plate  can  also  be  operated  by  hand.  . 

Several  of  these  Pelton  wheels  are  now  being 
worked  from  steam  pumps,  all  the  exhaust  water 
being  returned  to  the  pump  and  used  continuously. 
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NEW   ELECTRIC    HAND-DRILLING    MACHINE    BY    MESSRS.   S.   WOLK  AND   CO. 


A  New  Ekctiic  Hand-Drilling  Machine. 

By  {in  courtesy  of  Messrs.  S-  Wolf  and  Co.,  we 
illustrate  a  dsw  electric  hauJ-drilling  machine  with 
three  speeds,  which  has  been  designed  by  them  for 
use  in  engineering  works.  It  is  one  of  a  series  of 
portable  machines  specially  built  for  drilling  holes 
under  difficult  circumstances  precluding  the  use  of  a 
stationary  drilling  machine,  and  is  capable  of  drilling 
up  to  ni  in.  diameter.  The  change  of  speed  is  effected 
through  sun  and  planet  cut  gear,  and  the  throe  speeds 
which  can  be  obtained  are  6od,  350  and  200  revolutions 
per  minute  respectively.  The  switch,  which  can  be 
operated  while  the  drill  is  in  hand,  is  fitted  inside  the 
frame  of  the  machine,  and  a  reversing  switch  for 
tapping  purposes  can  also  be  employed.  When  the 
drill  is  employed  for  drilling  under  a  stand  post  the 
breast  plate  can  be  exchanged  for  a  feed  wheel  and 
spindle.     The  weight  of  the  machine  is  about  20  lb. 


The  Researches  of  M.  Pierre  Breuil. 

Possibly  few  of  those  who  saw  M.  Pierre  Breuil 
receive  the  Carnegie  gold  medal  from  the  hands  of 
the  president  at  the  May  meeting  of  the  Iron  and 
Steel  Institute,  were  able  to  fully  realise  the  amount 
of  laborious  research  involved  in  his  paper  :  "  Relations 
between  the  effects  of  stresses  slowly  applied,  and  of 
stresses  suddenly  applied  in  the  case  of  iron  and  steel  ; 
comparative  tests  with  notched  and  plain  bars." 
:  The  excellent  reprint,  edited  by  Mr.  Bennett  H.  Brough, 
now  issued  as  a  supplement  to  Vol.  LXV.  of  the  Journal, 
will  serve  to  show  how  well  Mr.  Carnegie's  encomiums 
were  deserved.  The  problem,  as  the  author  remarks, 
is  an  old  one  which  has  tempted  many  an  experimenter. 
It  is  also  a  large  one,  and  even  with  the  resources  of 
the  testing  laboratory  of  the  National  Conservatoire 
des  Arts  et  Metiers,  at  Paris,  in  which  M.  Breuil  has 
charge  of  the  metallurgical  section,  he  was  obliged 
to  be  content  with  an  investigation  of  the  slow  tensile 
tests,   slow,  bending  tests,   and  impact   bending    tests, 


under  conditions  which  "might 
with  advantage  have  been 
still  more  fully  amplified." 

Attention  was  particularly 
directed  by  M.  Breud  to  the 
study  of  the  influence  of  the 
form  of  the  test  specimens, 
and  it  was  decided  to  investi- 
gate the  method  of  testing  by 
nicked  test  pieces,  which  was 
introduced  in  France  some 
years  ago,  and  is  causing  much 
stir  at  the  present  time.  In  the  author's  opinion,  the 
attempt  to  replace  the  old  methods  of  investigation  by  the 
new  system  is  being  made  without  adequate  reason.  He 
shows  that  the  notching  of  bars  must  be  carried  out 
in  accordance  with  certain  rules  if  it  is  to  lead  to  con- 
clusions of  any  value. 

In  the  author's  opinion,  the  tests  with  bars  notched 
in  different  ways  resemble  tests  made  with  pieces  of 
the  same  metal,  but  of  various  forms.  The  manner 
in  which  the  piece  behaves  in  each  case  may  be  ac- 
curately studied,  but  that  does  not  furnish  a  good 
criterion  of  the  intrinsic  properties  of  the  metal,  as 
would  a  test  with  a  bar  of  simple  form,  such  as  a  plain 
bar.  The  only  advantage  of  the  notched  bar  is  to 
enable  even  the  extra  soft  steels,  in  a  bending  test 
to  be  fractured,  subject  to  the  condition  that  the  notch 
is  sufficiently  deep.  But  is  it  absolutely  necessary  to 
break  these  bars  ?  If  so,  it  could  be  done  without 
notching  by  taking  a  flat  bar  and  bending  it  on  the 
narrow  side.  All  that  is  wanted  is  an  amount  of  de- 
formation sufficient  to  produce  rupture,  and  all  depends 
on  learning  the  volume  of  metal  affected.  In  all  cases 
where  it  is  desired  to  operate  with  notched  bars  it 
would  be  preferable  to  use  them  as  tensile  test  bars, 
rather  than  as  bending  bars,  as  the  risk  of  error  is 
thereby    reduced. 

Finally,  the  most  important  conclusion  to  be  drawn 
from  these  tests  is  that  a  slow  action  produces  the  same 
effects  as  a  sudden  action  upon  metals  (at  least  upon 
those  which  the  author  has  investigated).  It  is 
therefore  preferable  to  adopt  tests  of  the  former  type 
rather  than  tests  of  the  latter  type,  since  the  first- 
named  are  more  exact. 

This  latter  conclusion,  says  M.  BreuU,  appears 
paradoxical,  and  may  perhaps  shock  many  inquirers 
who  are  accustomed  to  believe  that  there  is  a  vast 
difference  between  the  effects  of  the  two  kinds 
of  stress.  A  complete  analysis  of  the  phenomena 
would  not  fad  to  convince  them  that  appearances 
in  this  respect  are  misleading. 
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STRANDING    MACHINE    IN     MAIN    CABLE    SHOP    OF    THE    ST.     HELEN'S    CABLE    COMPANY,     LTD. 


The  Manufacture  of  Dialite  Cables. 

Some  interesting  details  have  just  come  to  hand, 
from  Messrs.  The  St.  Helen's  Cable  Company.  Ltd., 
covering  the  manufacture  of  their  dialite  cables.  We 
are  also  indebted  to  this  Company  for  the  accom- 
panying view  taken  in  their  factory. 

The  methods  of  manufacturing  this  cable  are  as 
follow  :  The  strand  is  laid  up  in  the  same  way  as  for 
any  ordinary  cable,  with  the  exception  that  the  outer 
layer  is  composed  of  tinned  copper  wires.  The  raw 
materials  wnich  form  the  component  parts  of  dialite 
are  first  of  all  thoroughly  refined  and  filtered  by  means 
of  hydraulic  presses,  etc.  They  are  then  mixed  together 
by  means  of  mixing  machines  specially  designed  for 
this  material,  and  then  laid  in  to  a  form  of  tape,  varying 
in  width  according  to  the  size  of  strand  over  which 
it  is  intended  to  be  laid. 

It  is  in  the  mixing  and  vulcanising  processes  that  the 
secret  01  success  in  connection  with  this  cable  is  con- 
tained. Dialite  is  applied  to  the  strand  before  vul- 
canising, and  may  be  put  on  either  by  lapping  with 
dialite  in  the  form  of  tape,  or  it  may  be  squirted  on. 
The  former  process  gives  the  best  results,  and  is  always 
employed   in   the   manufacture   of     diali*e   cables.     A 


single  proof  tape  is  put  on  over  the  dialite,  and  the  whole 
cable  is  then  vulcanised.  After  this,  it  is  put  into 
a  tank  of  water  for  twenty-four  hours,  and  is  then 
subjected  to  a  test  for  insulation  resistance,  and  a  high 
pressure  test  for  its  disruptive  strength. 

After  the  cables  have  satisfactorily  passed  these 
tests,  they  are  covered  with  a  fine  braid  or  a  heavy 
jute  serving,  according  to  the  conditions  under  which 
it  is  intended  to  lay  them.  They  are  then  served  with 
a  preservative  compound,  and  the- finished  cable,  after 
another  test  for  insulation  resistance  to  discover 
whether  any  damage  has  occurred  during  the  last 
processes,  is  despatched  to  the  stores  and  thence  to 
its  destination. 

The  Brush  Electrical  Engineering  Company,  Ltd., 
Loughborough,  have  received  an  order  from  the  City 
of  Birmingham  Tramways  Company  for  forty  com- 
plete tramcars  with  radial  trucks. 


Ten  locomotives  for  the  Canadian  Pacific  Railway, 
which  have  been  under  construction  at  Toronto, 
have  been  completed.  This  is  the  first  time  locomotives 
have  been  built  in    Toronto  for  fifty  years. 
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BRITISH   NAVAL   WORKS    IN    PROGRESS. 

Their  Estimated    Cost  and  Expected  Date  of   Completion. 


The   following   details   are   from   a  Government  return   just   published  : — 

Estimited  Expenditure. 

Total  Estimated 
Cost,  1903. 

Expected  Date 

V  orke. 

of  Completion. 

(1  •)  Enclosure  and  Defence  of 
Harbours. 
Gibraltar                  .... 

1,239,000 

34,800 

£ 
53,477 

1904-5 

Gibraltar,  Commercial  Mole    -             -             -         - 

669,000 

111,000 

146,212 

1904-5 

Portland       ...--. 

650,000 

62,800 

52,814 

1904-5 

Dover               ...... 

3.500,000 

i  15,000 

335,174 

1907-8 

Malta  Breakwater    - 

1,000,000 

6,300 

150,177 

1909-10 

(6.)  Adapting  Naval  Forts  to  present 
needs  of  Fleet. 

Deepening  harbours  and  approaches 

1,300,000 

80,731 

106.269 

— 

Keyhani  Dockyard  extension             ... 

4,175,000 

499,000 

450,121 

1906-7 

Portsmouth  Docks     -                -                -                - 

372,502 

- 

— 

Completed 

Gibraltar  Dockyard  extension 

3,809,000 

487,000 

260,200 

1905-6 

Hong  Kong  Dockyard  extension     - 

1,245,500 

243,000 

307,242 

1905-6 

Colombo  Dock         ... 

159,000 

27,060 

22,940 

1905-6 

Pembroke  Jetty,  Sec.             .... 

130,000 

9,100 

38,318 

1904-5 

Portsmouth — Widening  Caisson     -                 - 

40,466 

— 

- 

Completed 

Haulbowline  improvements  - 

62,599 

- 

- 

Completed 

Chatham  Dock               -                 -                 -            - 

450,000 

92,563 

81,295 

1904-5 

Malta  Dockyard  extension              ... 

1,250,000 

141,250 

331,750 

1907-8 

Bermuda  Dockyard  extension 

700,000 

61,700 

79,888 

1907-8 

Simon's  Bay  Dockyard  extension,  &c.  ... 

2,500,000 

100,000 

100,078 

1907   8 

Coaling  facilities  and  fuel  storage   -         -          .          - 

1,280,000 

262,299 

363,193 

1906-7 

Chatham  Dockyard  extension           - 

•50,000 

1,770 

.43,230 

— 

Sheemess  Depot  for  Torpedo-boat  Destroyers 

350,000 

6,829 

116,171 

1906-7 

Naral  Establishment  at  Rosytb  -             ... 

•200,000 

150,105 

9,895 

- 

(c.)  Naval  Barracks,  fee. 
Chatham  Naval  Barracks    .... 

515,000 

34,000 

39,473 

1905-6 

Gunnery  Schoolst         ... 

470,000 

1,000 

42,732 

1906-7 

Portsmouth  Naval  Barracks             ... 

791,400 

81,000 

1 13,726 

1905-6 

Keyham  Naval  Barracks     -                                - 

281,000 

16,000 

73309 

1905-6 

Chatham  Naval  Hospital    .... 

429,000 

51,000 

W,  M 

1905-6 

Walmer  Marine  Depot         -                                • 

17,658 

- 

— 

Completed 

Keyham  Engineers'  College              ... 

23,298 

- 

— 

Completed 

"  Britannia,"  R.N.  College     • 

375,000 

60,982 

146,635 

1905-6 

Magazines             .... 

1,335,000 

106,381 

332,595 

1906-7 

Haslar  Hospital  extension                   ... 

68,265 

297 

— 

Completed 

Haulbowline  Zymotic  Hospital 

12,868 

- 

— 

Completed 

Coastguard    stations    and    Royal    Naval    Reserve 

Batteries. 
Torpedo  ranges          .... 

•50,000 
320,000 

14,000 
50 

76,000 
19,950 

1906-7 

Electric  light  and  power  in  Naval  Establishments  • 

1,500,000 

48,970 

454,030 

1908-9 

(rf.)   Superintendence     and      Miscella 
neous  Charges 

1,420,303 

101,400 

130,584 

— 

Total                 £ 

31,640,859 

3,407,387 

4,582,000 

- 

£7,98 

9,387 

•  This  is  a  token  gum  only,  and  does  not  represent  the  total  estimated  cost. 

t  Includes  the  item  formerly  described  as  "  Naval  Barracks  for  Medway  Gunnery  School." 
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THE    SHAW 


ROCK   DRILL. 


Constructed  by  the  Shaw  Rock  Drill 
and  Machinery  Co.,  Ltd. 


r"PHE  above  is  the  latest  addition  to  this  class 
of  machinery,  and  its  advent  this  week 
is  interesting  in  view  of  the  strong  claims 
advanced  on  behalf  of  those  responsible  for  its 
introduction.  A  representative  of  Page's 
Weekly  has  seen  the  machine  in  operation 
at  the  depot  in  Finsbury,  and  is  therefore  able 
to  write  from  personal  observation. 

The  main  features  claimed  for  the  new  drill 
are  simplicity  of  design  and  automatic  working, 
with  a  view  to  limiting  the  responsibilities  of 
the  operator.  One  is  familiar  with  the  sort  of 
treatment  which  is  generally  meted  out  to  rock 
drills.  Machines  in  general  are  placed  in  charge 
of  a  skilled  mechanic,  who  is  supposed  to  bring 
to  bear  on  his  work  a  reasonable  degree  of 
intelligence,  but  it  is  usually  considered  that 
the  most  ignorant  labourer  can  handle  a  rock 
drill,  and  the  results  are  not  as  a  rule  too  en- 
couraging. It  would  appear  that  the  Shaw  drill 
is  less  likely  to  suffer  from  careless  handling 
than  the  average  rock  drill. 

The  drill  is  quite  simple  in  construction.  It 
has  only  four  parts,  and  there  is  little  or  nothing 
to  get  out  of  order.  The  additional  claims  are  put 
forward  that  it  is  practically  unbreakable,  that 
it  cannot  be  overfed,  has  no  valves  to  adjust, 
no  side  rods  or  heads,  no  chuck  bolts  and  no 
packing.      It    is  but    one-fifth  the  weight  of 


other  drills,  is  said  to  take  but  one-fifth  the 
power,  and  has  no  screw  feed. 

A  novel  contrivance  is  the  automatic  forward- 
feed.  The  air  comes  in  when  the  hammer  is  at 
the  rearward  position,  and  the  smooth  part 
being  in  contact  with  the  shoulder,  the  air 
cannot  pass  forward.  The  result  is,  that  the  air 
fills  up  the  back  of  the  machine  and  the  pressure 
behind  throws  the  hammer  forward.  To  preven  t 
recoil  the  air  is  exhausted  by  two  special  ports, 
and  air  then  flows  in  and  starts  the  machine  again . 
It  seems  simplicity  itself,  and  the  machine  is 
said  to  be  capable  of  striking  2  000  blows 
per  minute.  There  have  been  automatic 
feeders  before  the  Shaw  drill,  but,  being  geared, 
they  always  went  forward  at  the  same  speed, 
whereas  in  the  case  of  the  Shaw  drill  the  in- 
ventor claims  that,  no  matter  what  kind  of  rock 
or  seam  is  being  drilled,  the  machine  at  once 
goes  forward  to  the  face. 

Another  point  about  the  drill  is  that  the  steel 
has  a  hole  drilled  right  through  it  so  that  the  dust 
can  be  blown  away  and  so  prevent  the  head  from 
being  choked,  while  water  can  be  sent  through 
the  hole  if  desired  to  kill  the  dust.  A  change 
is  made  from  the  ordinary  bit,  a  wagon-wheel 
bit,  with  fourteen  cutting  edges,  being  employed, 
in  place  of  the  usual  four,  and  it  is  not  therefore 
considered  necessary  to  rotate  the   steel,    but 
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simply  to  give  it  a  slight  lateral  movement  when  working  to  change  the 
strike  of  the  bit.  In  the  ordinary  way  the  machine  is  mounted  on  a  column 
and  arm  to  obtain  the  necessary  rigidity,  but  it  can  be  used  without  these 
adjuncts,  and  can  herefore,  it  is  said,  be  taken  into  the  narrowest  stope  where, 
perhaps,   it   would   be    impossible   to   use  the  smallest  of  the  standard  types 


H 

n 


of  rock  drill.  It  is  chimed  for  the  Shaw  that  it  will  cut  as  much  rock  as  the 
standard  type  machines,  and  that  when  the  time  occupied  in  changing  bits 
is  reckoned,  it  will  do  more  work  owing  to  the  rapidity  with  which  the  bit 
can  be  changed.  The  drill  is  already  in  operation  at  many  mines  in  Colorado, 
Mexico,  and  Arizona. 
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DESIGNS. 


"  The  Book  cf  the  Four  Powers/' 


T 


*HE  beautiful  design  here  reproduced  forms 
a  fitting  cover  to  one  of  the  best  specimens 
of  commercial  printing  we  have  seen  this  year. 
It  is  rendered,  for  the  most  part,  in  rich  browns, 
the  foliage  and  panel  being  olive  green,  while  the 
wording  and  the  outer  boundary  lines  are  produced 
in  gold.  The  striking  combination  of  the  numeral, 
4,  dominates  the  cover  and  also  the  end  papers. 
It  is  emblematic  of  the  title  :  "  The  Book  of  the 
Four  Powers  " — steam,  gas,  water,  and  electricity. 
The  Allis-Chalmers'  prime  movers  embracing  steam 
engines,    steam  turbines,    water    turbines,  and    gas 

engines,  find  ample   representation    in   notable  plants,   and   the  numerous  photographic   reproductions  which 

brighten  these  artistic  pages  are  literally  a  triumph  of  the  engraver's  art. 


Modern  Machine 
Tools. 

The  lower  design  is  that  used 
by  Messrs.  Dean,  Smith  and 
Grace,  Ltd.,  for  their  catalogue 
of  modern  machine  tools.  The 
design  is  carried  out  in  green 
and  buff  on  a  steel  gray  back- 
ground with  foliated  design. 
The  white  panel  with  machine- 
tool  illustration  is  gummed  to 
the  cover,  the  whole  presenting 
a  very  artistic  and  somewhat 
novel  scheme. 
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"WARSHIPS. 
HE  production  of  this  book  has  clearly- 
been     a     labour     of    love     with  Mr. 
Attwood.     He  has  brought  to  bear  on 
his  subject  not  only  the  ripestexpert 
knowledge,  but  an   enthusiasm  which 
at   times  glows  white  hot  like  metal  in 
the  forge.     The  story   of  the  modern 
battleship,   tho   fighting  power    of    which    has    been 
so  clearly    demonstrated   in    Eastern  seas,     is    alive 
with     interest.       Beyond      the     written    word    there 
is    a    whole    world    of   suggestion     running    through 
the    volume.     One    sees    the    long    struggle    between 
armour    which  beats  the  gun  and  the  gun  which  is 
again  the  master  ;   and  to  the  reader  with  imagination 
is  conjured  up  a  picture  of  the  beginnings  of  our  fleet, 
of  fights  with  Spanish  galleons,   of  Drake  and  Fro- 
bisher,  and  that  long  line  of  men  and  ships  which  won 
and  kept  for  England  the  mastery  of  the  seas.     There 
is  no  suggestion   that  Mr.    Attwood  has  in  the  least 
attempted  to   sacrifice   soundness    to   popularity ;   he 
has  recognised   that   his  book  is   intended  primarily 
for    the  use  of  naval  officers,  and  there  is  an  appendix 
in  the  form  of  questions,  which  certainly  adds  to  the 
usefulness   of   the   work.     The   author   has,  however, 
never  forgotten  what  is  due  to  his  subject,  and  the 
construction  of  battleships  is  a  matter  of  such  national 
interest  and  importance,  and  one,  moveover,  on  which 
there  is  so  little  existing  literature,  that  this  volume 
ought  to  be  widely  read. 

The  first  part  of  this  timelv  publication  deals 
with  the  structure  and  fittings  of  modern  war- 
ships, which  it  needs  no  special  training  to  understand  ; 
the  second  half  of  the  volume  is  more  purely  theoretical 
in  style,  and  will  be  caviare  to  the  general  reader. 
The  whole  work  is  profusely  illustrated,  which  gives  the 
letterpress  that  clearness  which  is  an  essential  feature 
of  a  text-book.  The  author  explains  the  different 
types  of  warships,  from  first-class  battleships  to  tor- 
pedo-destroyers, but  the  submarine  is  still  veiled  in 
secrecy,  and  Mr.  Attwood  does  not  permit  himself  even 
a  chance  reference  to  the  new  terror  of  naval  warfare. 
Our  illustrations,  giving  sections  of  the  different 
types  of  warships,  show  the  variation  of  structure. 
A  distinctive  feature  of  the  first-class  battleship  is,  as 

War  Ships.  By  Edward  L.  Attwood,  M.Inst.N.A. 
^  ith  numerous  diagrams.  Longmans,  Green,  and  Co. 
1  os.  6d. 


is  well  known,  is  the  provision  of  an  inner  skin  up  to  the 
protective  deck.     As  a  matter  of  fact,  rhe  inner  coal 
bunker  bulk-head  gives  three  skins  on  the  beam  side 
and    bilge.     It   may  be  noted   that   all  ships  of   the 
Royal    Navy,    above    third-class    cruisers,    have    the 
double  bottom,  while,  to  meet  the  nature  of  the  chief 
straining  to  which  these  ships  are  subjected  the  main 
framing  in  on  the  longitudinal  system,  the  transverse 
framing  being  intercostal,  except  at  the  ends,  where 
longitudinal  strength  is  of  less  importance  and  the  main 
functions  of  the  framing  is  to  stiffen  the  outer  bottom 
plating.     The  broad  distinction  between  a  battleship 
and  cruisers  of  the  first  class  is  that  the  former  has 
thicker  armour  and  heavier  armament,  while  the  latter 
has  lighter  protection  and  armament,  with  higher  speed. 
One     thing    the    author    brings    out   very   clearly 
that  in    the  building   of   warships   there   is    no  such 
thing  as  fixity  of  design,   or  finality  in  construction. 
The  work  is  essentially  progressive.     It  used   to  be 
the  fashion  to  give  cruisers  a  bottom  sheathing  of  wood 
and  copper  to  prevent  fouling,  but  with  better  dry 
dock  accommodation,  the  necessity  for  sheathing  has 
departed,  with  the  result  that  it  is  possible  to  make 
cruisers  more  speedy,   and  in   the  case  of  a  cruiser 
speed   is,    of   course,    a   main   consideration.     Fig.    1 
shows  a  section  of  a  sheathed  cruiser.  H.M.S.  Diadem. 
In  the  first-class  cruiser  type,  in  consequence  of  the 
great  power  of   the  engines,  the  framing  in  the  engine 
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apparently  expert  opinion  is  against 
their  use.  It  is  reckoned  that  the 
doors  can  be  secured  in  a  battle- 
ship in  from  three  to  four  minutes. 
The  chapter  on  stems,  sternposts, 
rudders,  and  shaft  brackets  is  in- 
teresting, because  of  the  evidence  it 
affords  of  the  strenuoiis  efforts 
being  made  to  deal  with  diffi- 
culties in  this  connection.  It  is 
clear  that  this  problem  is  still  in 
the  experimental  stage.  The  main 
function  of  the  sternpost  in 
modern  warships  is  to  receive  the 
rudder,  the  vessels  being  twin 
screw,  and  an  essential  condition 
is  that  the  stem  shall  be  so  formed 
that  the  rudder  and  steering  gear 
are  well  below  the  water  and  under 
protection.  In  the  latest  battle- 
ships of  the  Edward  VII.  class 
the  rudders  have  a  portion  of  the 
area  before  the  axis,  and  cruiser 
rudders  are  always  balanced  by 
reason    of    their    high    speed,     the 


FIG.  2.      FRAMING  OF  THIRD-CLASS  CRUISER. 

room  is  built  exceedingly  strong.  Fig.  2  shows  the 
framing  of  a  third-class  cruiser,  which  illustrates 
a  different  combination  of  conditions.  There  is  no 
double  bottom,  and  the  plating  being  of  small  thick- 
ness requires  to  be  well  stiffened.  For  such  vessels, 
the  transverse  system  of  framing  is  employed. 

When  Mr.  Attwood  writes  of  water-tight  bulkheads 
he  gets  on  to  controversial  ground.  The  dangers 
to  which  vessels  of  war  are  exposed"  have  increased 
during  recent  years,  and  the  question  of  longitudinal 
and  transverse  bulk-heads  is  not  yet  settled.  The 
transverse  bulk-head  go,  as  the  name  implies,  trans- 
versely across  the  ship,  and  the  most  important  of 
these  is  the  collision  bulk-head,  the  one  nearest  the 
stem.  The  principal  longitudinal  bulk-heads  are  the 
middle  line  engine-room  bulk-head,  and  the  coal 
bunker  bulk-heads.  The  engine-room  bulk-head  needs 
to  be  particularly  strong  in  view  of  the  strain  thrown 
upon  it  in  the  case  of  the  flooding  of  one  engine-room. 
The  whole  question  is  one  of  the  greatest  importance 
and  the  longitudinal  division  of  the  engine-room  is 
a  point  to  which  criticism  has  been  particularly  directed. 
On  the  subject  of  water-tight  doors,  which  are  of  three 
types-  -hinged,  vertical,  and  horizontal  sliding,  the 
author    make   a   reference   to   automatic   doors,    but. 


FIG.  3,  SHOWING  FRAMING  HEHINDTHK  l8lN.  ARMOUR 
rVB  TUU   "ROVAI.  KOVKHRIfiN." 
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pressure  per  square  foot  of  rudder  area  increasing 
as  the  square  of  the  speed.  With  a  balanced 
rudder,  the  water  pressures  about  the  rudder  head 
is    small   even    at   high   speeds.     The    steering^  gears 


FIG.   4.      ARRANGEMENT    OF   ARMOUR   BACKING. 

used  in  the  Navy  have  been  mainly  compensating 
gears,  although  all  the  new  ships  of  large  size 
are  being  fitted  with  the  non-reversible  screw  steering 
gear,  by  which  the  rudder  in  any  position  is  locked. 
The  chapter  on  coaling,  reminds  us  that  the  use  of 
liquid  fuel  is  still  in  the  experimental  stage. 

On  the  subject  of  armour  and  deck  protection,  Mr. 
Attwood  writes  interesting  enough.  He  deals  with 
the  dangers  of  ramming,  torpedo,  or  mine  attack,  and 
gun  fire,  and  traces  the  history  of  protective  armour 
from  the  4+ in.  armour  of  the  Warrior,  1S59,  down  to 
the  present  day.  It  was  in  1873  that,  owing  to  the 
successive  improvement  in  guns,  a  stage  was  reached 
when  it  was  found  impossible  to  cover  any  large  area 
of  a  ship's  side  with  armour  thick  enough  to  resist 
the  fire  which  would  be  brought  against  it,  and  the 
next  development  consisted  in  only  attempting  to 
protect  a  portion  of  the  ship  with  very  thick  armour, 
and  to  leave  the  rest  in  a  measure  in  the  hands  of  fate. 
What  the  expert  decided  ^was  to  efficiently  protect 
amidship,  a  principle  which  was  carried  to  its  extreme 
limit  in  the  Inflexible.  Then,  in  1880.  came  the  develop- 
ment of  quick-firing  guns,  and  high  explosive  shell, 
and  our  naval  constructors  had  to  meet  the  new  con- 
ditions. This  led  to  the  "construction  of  the  Royal 
Sovereign  class  of  ship,  which  were  more  heavily 
armour-sheathed,  to  be  followed  by  the  Majestic  class 
with  which_Harvey  steel  was  first  employed  as  being 
superior  to  compound  armour.  Then  came  the 
Krupp  steel  for  armoured  ships,  and  the  building  of 
new  types  of  ships  to  meet  the  constantly  varying 
conditions.  A  massive  system  of  framing  is  always 
provided  behind  armour,  and  figs.  3  and  4  show  the 
framing  behind  the  18-in.  armour,  of  the  Royal  Sovereign, 
while  figs.  5  shows  the  Cressy  6-in.  armour,  supported 
by   10-in.   zed  bars.     So  much  for  modern  defensive 


armour.  The  dangers  to  warships  would  appear 
to  be  multiplying  faster  than  the  wit  of  man  can 
devise  protection.  As  for  the  ram,  it  threatens  to 
become  obsolete  one  day  ;  it  is  fraught  with  so  much 
danger  to  attacker  as  well  as  attacked. 

It  is  however,  impossible  to  do  full  justice  to  Mr. 
Attwood's  book  here,  and  nothing  but  a  very  brief 
summary  has   been   attempted. 


Main    Deck  f 


FIG.  5.      SUPPORT   TO   "  CRESSY  "   6  IX.   ARMOUR. 
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AN    AUTOMATIC    OIL    PUMP    FOR    LOCOMOTIVES. 

CONSTRUCTED    BY    MESSRS.    RICHARD    KLINGER    AND    CO.,    LONDON. 


[HE  Klinger  automatic  oil  pump 
for  locomotives  (fig.  1)  is  a 
combination  of  several  auto- 
matic lubricators,  all  working 
independently  and  pumping 
just  the  quantity  of  oil 
for  which  each  lubricator  is  set.  It  follows 
that  one  pump  can  be  employed  for  the  simul- 
taneous lubrication  of  any  number  of  parts. 

The  working  mechanism  of  the  apparatus 
is  illustrated  in  fig.  2.  The  double  eccentric 
(E  E)  rotated  by  the  lever  (I,  fig.  i),  imparts 
to  the  self- tightening  plungers  (p  and  q)  an 
up-and-down  motion.     The  plunger   (p)  sucks 


FIG.    I.      THE    KLINGER    AUTOMATIC  OIL  PUMP 
FOR    LOCOMOTIVES. 


in  the  oil  from  the  oil  reservoir  through  the 
opening  (0),  and  thence  through  the  upper  hole 
of  the  small  chamber  (y).  The  descent  of  the 
plunger  (p)  forces  the  oil  through  the  lower 
hole  of  the  small  chamber  (y)  into  the  com- 
pression chamber  (K).  The  relative  move- 
ments of  the  two  plungers  (p  and  q)  are  such 
that  the  compression  chamber  is  never  in  direct 
communication  with  the  oil  reservoir. 

The  delivery  of  oil  from  the  lubricator  de- 
pends upon  the  length  of  the  stroke  of  the 
lever  (L).  If  the  adjustable  clamp  (S,  fig.  1) 
is  moved  towards  the  ratchet  wheel,  the  lubri- 
cating action  is  accelerated. 

The  rate  of  feed  of  each  pipe  depends  upon 
the  stroke  of  its  particular  plunger.  In  the 
position  shown  in  the  section  (fig.  2),  the 
plunger  delivers  the  maximum  quantity  of 
the  lubricant,  because  the  top  of  the  regulat- 
ing screw  (R)  is  level  with  the  upper  edge  of 
the  slide  (c).  In  proportion  to  the  extent  to 
which  the  regulating  screw  is  raised,  the  feed 
diminishes. 

Thu^,  in  the  case  of  a  compound  locomotive, 

the  high-pressure  valves  may  be  allowed  about 

40    per      cent.,    the      high-pressure     cylinder 

about    25    per   cent.,    the   low-pressure  valv  e 

about  20  per  cent.,    and  the   low-pressure, 

cylinder  about  15  per  cent,    of  the  total 

amount  of  oil  delivered  by  the  apparatus. 

Under    these    conditions,    the    regulating 

screw  (R)  would  remain  untouched  in  the 

case  of  the  high-pressure  valve,  while  for 

the  other  parts  their  respective  screws  would 

be  raised  in  proportion  to  the  figures  given. 

With  twin  steam  engines  the  ratio  of  the 
lubrication  of  the  valves  to  that  of  the  cylinders 
may  be  calculated  as  4  to  3,  and  when  the 
lubricators  are  set  to  this  proportion  it  is  ad- 
visable to  maintain  this  relation  permanently 
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In  order  to  start  it  for  the  first  time,  the  pipes 
must  be  filled  with  oil.  For  this  purpose, 
it  is  necessary  first  to  open  the  regulating  screw 
of  the  back-pressure  valve  (I,  fig.  3)  by  giving 
it  half  a  turn.  The  crank  is  then  turned  by 
means  of  the  handle  (G,  fig.  1)  until  the  oil  is 
seen  to  escape  from  the  opening  (tn,  fig.  3). 
When  the  pipes  are  full  the  screw  (/)  is  closed, 
and  the  crank  is  given  from  thirty  to  forty 
additional  turns.  Once  this  is  done,  the 
apparatus  requires  no  further  attention  than 
filling  the  reservoir  from  time  to  time. 

The  lubricator  may  be  fitted  near  the  driver 
or    in    front,    near    the    cylinders.     The    first 
arrangement  facilitates  supervision,  especially 
at  night  time,  but  necessitates  longer  piping  and 
the  provision  of    adequate  space  on 
the  stoker's  side  of  the  engine.     It  is 
more  usual  to  locate   the   lubricator 
in  front,  in  order  to  derive  its  motion 
from  the  cross-head,  while,  of  course, 
the  length  of  the  piping  is  diminished. 
The   plan   on    page   454   shows  the   complete 
arrangement  of  the  quadruple  pump  on  a  two- 
cylinder  locomotive,  with  outside  cylinders. 


FIG.  2.     WORKING    MECHANISM    OF   THE   APPARATUS. 

and  to  effect  any  further  adjustment  by  re- 
gulating the  stroke  of  the  lever  (L,  fig.  1). 

The  apparatus  is  driven  by  means  of  a  ratchet 
wheel  mounted  on  the  shaft  of  the  eccentric 
and  actuated  by  the  lever  as  shown   in  fig.  I. 


fig.  4. 


BACK-PRESSURE   VALVE    WITH 
BRANCH    PIPES. 


FIG.  3.      BACK-PRESSURE    VALVE. 


The  advantages  claimed  for  the  Klinger 
apparatus  are  summarised  as  follows  :  The 
feed  is  always  proportional  to  the  number 
of  revolutions  of  the  engine  ;  during  stoppages 
the  supply  of  oil  ceases  ;  the  delivery  of  the 
oil  is  independent  of  the  pressure  at  the  point 
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THE   WEEK   AMONG   THE    TECHNICAL    SOCIETIES. 


The   South   Staffordshire    and    East    Worcestershire    Institute    of 

Mining  Engineers. 


PRESIDENTIAL   ADDRESS    BY    PROFESSOR    R.   A.   S.    REDMAYNE. 


,r~pHE  annual  meeting  was  held  on  October  17th  at 
Birmingham.  The  President  said  :  Gentle- 
men,— Before  entering  upon  the  task  appointed  to 
me  to-day,  permit  me  the  pleasure  of  thanking  you  for 
the  greathonour'you  have  conferred  upon  me  in  having 
elected  me  tojfill  the  presidential  chair  of  this  Institute 
for  the  ensuing  year,  a  chair,  gentlemen,  which  has 
been  occupied'with  such  grace  and  distinction  by  able 
predecessors,  whose  good  example,  though  incapable 
of  emulating,  I  shall  do  my  utmost  to  follow.  I  think 
I  am  correct  in  stating  that  the  South  Staffordshire 
and  East  Worcestershire  Institute  of  Mining  Engineers 
has  been  in  existence  for  thirty-seven  years,  and  con- 
tains at  the  present  time  147  members,  five  associated 
members,  five  associates,  and  thirty-four  students. 
Although  this  shows  a  somewhat  better  position  in 
this  respect  than  that  of  a  year  or  two  back,  it  is  far 
below  what  it  should  be,  and  has  been,  for  I  find  that 
in  1882  there  was  a  total  of  246  members;  in  fact, 
as  compared  with  the  other  Federated  and  non- 
Federated  Mining  Institutes,  it  should  be,  with  the 
exception  of  the  North  of  England  and  South  Wales 
Institutes  of  Mining  Engineers,  unrivalled,  not  alone 
in  point  of  members,  but  also  as  to  financial  status 
and  number  and  character  of  the  papers  read  and 
discussed  at  its  meetings — such  is  our  geographical 
position  in  relation  to  the  mining  areas  of  the  Mid- 
lands, and  such  is  the  extent  and  character  of  the 
coalfields  themselves,  and,  may  I  add,  such  are  the 
human  resources  from  which  we  can  or  should  draw. 

A     DOMESTIC     PROBLEM. 

Now,  how  can  we  exalt  the  society  to  the  great 
and  commanding  position  which  by  right  of  locality 
and  circumstances  it  should  occupy  in  the  mining 
world.  As  to  the  character  of  the  papers  and  dis- 
cussions, they  compare  favourably  with  those  of  any 
other  mining  societies  ;  the  papers  might,  however, 
be  greater  in  number  and  the  meetings  more  fully 
attended  ;  the  finances  are  merely  the  measure  of  the 
number  of  members,  and  the  number  of  members  is 
dependent  on  the  individual  exertions  of  each  one 
•of  us — on  our  desire  to  promote  the  usefulness  and 
well-being  of   the   Institute.     The   number   of  gentle- 


men directly  or  indirectly  interested  in  mining  in  the 
counties  of  Stafford,  Worcester,  Warwick,  and  Shrop- 
shire, who  are  not  members  of  this  or  any  other 
mining  institute  must  be  very  considerable  indeed. 
Now,  if  each  one  of  us  would  essay  to  induce  some  of 
them  to  attach  themselves  to  our  Institute,  and  to 
prove  to  others  of  them  the  value  of  membership, 
by  our  individual  earnestness  in  attending  meetings, 
contributing  to  the  reading  and  discussion  of  papers, 
and  otherwise  assisting  in  a  spirited  and  ardent  pro- 
secution of  the  work  of  the  society,  I,  for  one,  do  not 
doubt  that  our  efforts  would  be  crowned  with  success, 
and  the  society  would  occupy  that  sphere  of  increased 
influence  for  good  in  the  mining  world  which  I  am 
sure  we  all  so  desire  that  it  should  take. 

Another  matter  has  occurred  to  me,  and  one  in  close 
connection  with  the  subject  just  alluded  to,  which  is 
this  :  Are^we,  as  an  individual  society,  and  the  other 
tranches  of  the  Institute  of  Mining  Engineers,  bene- 
fited by  the  Federation  ?  Permit  a  child  for  a  moment 
to  consider  his  position  in  relation  to  his  guardian. 
In  point  of  number  of  members  and  financial  status, 
the  Federated  Institute  has,  without  doubt,  steadily 
improved  since  its  inception  in  July,  1889,  though 
the  improvements  in  this  respect  may  possibly  be 
attributable  to  the  natural  increment  due  to  time, 
and  extension  of  the  mining  industry,  but,  doubtless, 
also,  is  in  no  small  degree,  to  the  fact  that  the  com- 
bined societies  are  now  generally  known  and  regarded 
as  the  Institute  of  Mining  Engineers,  a  title  which 
presents  to  many  outside  the  society  an  alluring 
inducement  towards  membership,  for  the  title  of 
M.I.M.E.  does  undoubtedly  confer  a  certain  amount 
of  distinction  and  reputation  on  its  owner,  especially 
in  the  regard  of  those  unacquainted  with  the  ease 
with  which  it  is  acquired,  and  unaware  of  the  fact 
that  it  does  not  necessarily  imply  any  particular 
merit. 

FUNCTIONS     OF     MINING     INSTITUTES. 

Of  course,  the  original  object  of  all  these  societies, 
and  that  which  led  to  their  formation,  was  the  congre- 
gating of  mining  engineers  to  discuss  coal  mining 
affairs   and   practices   of   peculiar   importance   to   the 
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locality,  and,  secondly,  of  mining  engineering  topics 
in  general  ;  but  the  Federation  has,  in  large  measure 
altered  or,  at  any  rate,  modified  this,  and  the  individual 
Institutes  no  longer  possess,  in  their  old  degree,  "  a 
local  habitation  and  a  name."  I  mean,  that  to  some 
extent,  their  old  individuality  has  been  lost,  not  that 
their  sphere  of  influence  has  been  narrowed,  or  de- 
stroyed. Combination  and  extension  are  the  order 
of  the  day,  and  it  would  almost  appear  that,  in  the 
case  of  the  Federated  Institute,  this  is  as  applicable 
as  to  other  "  combines.''  At  present,  the  Institute 
of  Mining  Engineers  occupies  a  peculiar  position,  for 
in  destroying,  in  some  measure,  the  individuality  of 
what  are  now  its  sub-divisions,  it  has  done  so  without 
so  far  acquiring  much  of  its  own. 

If  the  combining  societies  are  to  fulfil  their  mission 
of  usefulness  in  the  mining  world,  one  only  of  two 
courses  is  open  to  the  Federation,  viz.  :  (1)  Either  to 
dissolve  into  its  original  components,  when,  by  a 
process  of  natural  selection,  the  fittest  will  survive  and 
expand  ;  or  (2)  to  proceed  still  further  along  the  line 
of  evolution  so  far  followed,  and  still  further  extend 
its  constitution,  and  become  the  Institute  of  Mining 
Engineers  in  meaning  as  well  as  in  word.  If  the  title 
of  M.I.M.E.  is  to  be  regarded  throughout  the  mining 
world  as  a  designation  of  real  importance  of  weight, 
and  of  honour,  we  must  heighten  the  standard  of  ad- 
mittance, and  put  the  society  on  a  footing  equal  in 
all  respects  with  that  of  the  Institute  of  Civil  Engineers. 
What  I  now  say  may  be  regarded  possibly  as  contra- 
dictory of  my  remarks  anent  the  improvement  of 
our  own  sub-society  at  the  opening  of  my  address, 
but  a  little  thought  will  show  that  that  is  not  so,  the 
two  cases  are  quite  different.  The  status  of  the 
mining  engineer  in  the  eyes  of  the  public  is  below  that 
of  the  civil  engineer,  for  membership  of  the  Institute 
of  Civil  Engineers  has  come  to  be  regarded  of  late 
years — since  the  policy  I  now  hint  at  as  being  desirable 
in  our  own  case  was  carried  into  effect — as  bringing 
with  it,  and  rightly  so,  considerable  credit  and  repute. 

The  designation  M.I.M.E.  might  be  made  a  safe- 
guard for  the  public,  for,  as  matters  are,  its  appear- 
ance behind  the  name  of  some  unscrupulous  person 
in  a  mining  prospectus  or  report,  brings  discredit 
to  us  who  so  desire  that  the  status  of  the  mining  en- 
gineers should  stand  above  reproach,  and  be  equal 
in  distinction  to  that  of  any  other  body  of  applied 
scientists. 

AMALGAMATION     8UGGESTED. 

Furthert  and  this  is  the  last  question  in  our  domestic 
policy,  if  I  may  use  the  term,  that  I  shall  allude  to 
to-day.  Could  not  some  modus  vivendi  be  arrived 
at  as  between  the  Institute  of  Mining  Engineers  and 


the  Institute  of  Mining  and  Metallurgy  of  London, 
either  in  the  way  of  amalgamation  or  of  definition 
of  spheres  of  operation  ?  The  latter  society  is  doing 
extremely  good  work,  its  meetings  are  well  attended, 
the  papers,  especially  of  late,  are  of  an  increasingly  high 
standard,  and  the  discussions  animated  and  pro- 
ductive of  good.  It  seems  a  waste  of  energy  for  these 
two  societies  to  be  working  on  more  or  less  the  same 
lines  and  yet  to  remain  distinct. 

THE     DEEP     MINING     PROBLEM. 

Passing  now  to  matters  of  more  technical  import. 
The  question  of  greatest  consequence  confronting  us 
in  this  part  of  the  Midlands  is  undoubtedly  the  problem 
of  deep  mining,  and  particularly  that  of  the  profitable 
working  of  a  thick  seam  lying  at  great  depth  from  the 
surface  ;  for  the  last  few  years  have  seen  the  inau- 
guration of  the  development  of  the  mining  tracts 
lying  beyond  the  Eastern  and  Western  boundary 
faults  of  the  South  Staffordshire  coalfield,  and  the  near 
future  will  undoubtedly  witness  a  still  further  advance 
in  these  directions  from  the  more  or  less  exhausted 
areas  of  the  exposed  coalfield.  Deeper  mining  will 
before  long,  also  be  carried  out  in  North  Staffordshire. 

The  subject  of  deep  mining  is  a  fascinating  one  to 
the  mining  engineer,  and  one  which  might  well  occupy 
the  whole  of  my  address  to-day,  but  would  not  be  ex- 
hausted by  a  library  of  books,  nor  in  a  year's  discus- 
sion ;  but  I  cannot  now  do  more  than  merely  touch 
the  fringe  of  the  subject,  trusting  that  any  remarks 
which  I  may  make  will  not  be  deemed  out  of  place  in 
view  of  the  fact  that  the  Royal  Coal  Commission  has 
not  yet  issued  its  final  report. 

That  part  of  the  problem  which  relates  to  mechanical 
appliances  does  not,  I  think,  present  any  insuperable 
obstacles.  The  difficulties  in  the  way  of  winding 
from  great  depths,  at  least  in  so  far  as  concerns  depths 
down  to  5,000  ft.,  have  been  satisfactorily  solved, 
without  resorting  to  the  use  of  tapered  ropes  or  stage 
winding.  The  Whiting  system  of  hoist  seems  to  meet 
requirements  up  to  this  depth  at  the  Red  Jacket 
(vertical)  shaft  at  the  Calumet  and  Hecla  mine  in 
Northern  Michigan,  U.S.A.  And  I  am  of  the  same 
opinion  as  Mr.  Hennen  Jennings,  that  with  the  adop- 
tion of  the  tail  rope,  in  connection  with  this  system,  its 
usefulness  would  be  much  increased.  Nor  do  I  think 
we  need  be  greatly  concerned  as  to  the  difficulties 
in  the  way  of  the  cheap  and  effective  transmission  of 
power  to  great  depth  or  great  distances  underground. 
For,  though  in  "  fiery  "  coal  seams,  it  may  be  most 
dangerous — injudicious,  at  any  rate — to  use  elec- 
trically actuated  coal  cutters,  there  should  be  no 
objection  to  working  air  compressors  by  electric 
motors    stationed    some    considerable    distance    along 
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the  main  intakes,  and  conducting  the  compressed  au- 
to the  face.  "  Secondary  "  haulage  could  be  similarly 
worked. 

ELECTRICITY     VERSUS     COMPRESSED     AIR. 

When  electricity  first  came  to  be  applied  to  mining 
as  a  motive  force,  it  was  thought  that  the  days  of  com- 
pressed air  were  numbered,  but  the  fact  was  that  we  had 
neither  been  compressing  nor  using  the  air  to  the  best 
advantage.  Indeed,  I  remember  a  25  per  cent,  effi- 
ciency being  regarded  as  a  good  result.  In  reality, 
compressed  air  is  of  great  advantage  as  a  long  distance 
transmitter  of  power.  For  nowadays,  what  with 
compound  steam  engines,  isothermal  compression 
(performing  the  work  in  separate  cylinders  with  in- 
termediate coolers — two  or  more  stage  compression) 
mechanical  improvements  such  as  the  use  of  lever^ 
lifted  valves  (of  the  Riedler  type),  instead  of  air- 
moved  flaps  (and  so  avoiding  wire  drawing),  and 
adiabatic  use — or  reheating — of  the  air  by  electric 
or  stove  reheaters,  ver%-  remarkable  efficiency  results 
have  been  obtained.  For  instance,  the  Paris  Com- 
pressed Air  Company,  which  deliver  about  8,000  h.r> 
from'two~central  stations  through  35  miles  of  piping, 
the  most  distant  motor  being  4^  miles  away,  in  1889 
were  supplying  their  customers  for  one  i.h.p.  at  the 
central  engine  with  -39  i.h.p.  with  cold  air,  and  47 
i.h.p.  with  reheated  air  just  before  entering  the  cus 
tomer's  motor;  and  it  was  shown  in  1891  that,  with 
stage  compression  and  other  improvements,  still 
higher  efficiencies  might  be  obtained,  viz.,  with  cold 
air  46,  with  hot  air  -65,  and  if  the  hot  air  was  sprayed 
with  water,  -8,  which  results  have  since  been  in  great 
measure  attained.  The  beneficial  results  in  the  way 
of  ventilation  and  the  cooling — to  some  extent — of 
the  mine  atmosphere  at  the  face  by  the  extensive 
use  of  coal  cutters  actuated  bv  compressed  air,  have 
only  to  be  mentioned  to  be  appreciated. 

Perhaps  the  most  difficult  part  of  the  problem  of 
deep  mining  which  we  shall  have  to  solve  is  that  which 
relates  to  heat  increment  and  ventilation,  and  that 
which  is  peculiar  to  coal  mining — crush  due  to  pressure 
of  superincumbent  shale.  These  are  the  main  factors 
in  the  causes  limiting  the  depth  at  which  it  will  pay 
to   mine. 

TEMPERATURE     OF     DEEP     MINES. 

In  respect  to  the  question  of  temperature,  though 
no  very  definite  practical  conclusions  can  be  said  to 
have  been  arrived  at,  the  best  and  fullest  information 
yet  to  hand  is  undoubtedly  that  contained  within 
the  pages  of  the  minutes  of  evidence  of  the  first  and 
second  reports  of  the  Royal  Coal  Commission  at 
present  sitting,  but  based  on  such  data  as  we  do  so 


far  possess,  I  do  not  think  any  formula  for  determining 
the  heat  at  any  depth  can  be  of  any  practical  value. 
For  instance,  we  find  that  at  Pendleton  Colliery,  in 
Lancashire,  the  increase  in  the  temperature  of  the  air 
was  only  28  5  deg.  F.  in  a  depth  of  3,483  ft.,  that  is 
to  say,  a  gradient  of  1  deg.  F.  for  every  122  ft.,  whereas 
Professor  Dixon  stated  that  at  the  deep  boring  at 
Schladebach,  the  temperature  at  a  depth  of  5,630  ft. 
was  I33'9  deg.  F.,  which,  taking  as  the  starting  point 
a  temperature  of  51-8  deg. — the  temperature  at  118  ft. 
— would  give  an  increment  of  1  deg.  F.  for  every  6j'i  ft. 
The  first  instance  is,  however,  much  the  more  valuable 
as  tending  to  show  the  probable  temperature  of  the 
air  under  actual  working  conditions.  I  do  not  think 
we  can  take  the  data  obtained  from  boreholes  as 
helping  us  much  in  this  direction.  In  the  case  of  the 
Bezuidenville  borehole  on  the  Rand,  the  rise  in  tem- 
perature worked  out  at  1  deg.  F.  for  even.-  208  ft. 
in  depth  over  a  depth  of  3,251  ft.  The  "  Turf  Club  " 
Syndicate  began  the  boreholes  before  the  war,  and  have 
completed  them  since  the  war.  The  west  borehole 
cut  the  Reef  series  at  4,743  ft.,  and  the  east  bore- 
hole at  4,825  ft.  ;  experiments  as  to  heat  gradient 
have  been  made  in  the  west  borehole,  though  not  to 
the  full  depth,  and  definite  and  conclusive  results 
have  not  yet  been  obtained,  but  are  not  expected 
to  be  materially  different  to  the  results  obtained  in 
the  Bezuidenville  borehole  " — so  writes  Mr.  Hennen 
Jennings,  of  whom  I  had  inquired.  In  1895,  at  the 
Calumet  and  Hecla  Copper  Mine  in  Michigan,  U.S.A., 
the  increase  was  1  deg.  F.  for  every  223  ft.  calculated 
over  a  depth  of  4,580  ft.,  at  which  the  temperature 
was  only  J2  deg.  F.  When  I  visited  this  mine,  in  1902, 
the  temperature  in  the  Red  Jacket  vertical  shaft, 
at  a  depth  of  4,900  ft.,  was  said  to  be  Sy6  deg.  F. 

DEEPEST     VERTICAL     SHAFT     IN     THE     WORLD. 

It  would  be  interesting  to  learn  what  was  the  tem- 
perature of  the  air  at  the  bottom  of  the  No.  3  shaft 
of  the  Tamarach  Copper  Mine,  adjoining,  as  this  is 
now  the  deepest  vertical  shaft  in  the  world,  being  over 
5,000  ft.  in  depth.  Much  has  been  made  of  the  air 
temperatures  in  the  Simplon  tunnel,  but,  as  affording 
data  for  guidance  in  the  matter  of  temperature  gra- 
dients in  coal  mining  in  this  country,  they  are  of  little 
use  in  view  of  the  fact  that  quite  recently  a  spring  of 
water  of  700  to  800  gallons  per  minute,  of  a  tem- 
perature of  113  deg.  F.  has  been  encountered  in  the 
tunnel.  Nor  has— any  very  great  or  definite  result 
been  the  outcome,  as  yet,  of  the  work  of  the  Underground 
Temperature  Committee  of  the  British  Association, 
which,  since  its  appointment  in  1867,  has  issued  no 
less  than  twenty-two  reports. 
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I,  for  one,  welcome  the  suggestion  put  forward  by 
Mr.  Garforth,  that  the  subject  should  be  further  in- 
vestigated by  a  committee  of  mining  engineers  carry- 
ing out  temperature  observations  in  exactly  the  same 
manner  all  over  the  country  ;  but  I  would  further 
suggest  that  there  be  represented  on  such  a  committee 
one  or  more  well-known  geologists,  as  the  question 
is  in  such  close  relation  to  geological  conditions,  and  that 
the  committee  should  work  in  line  with  similarly  con- 
stituted committees  on  the  Continent  and  in  the 
Colonies. 

The  only  points  upon  which  we  are  certain  in  respect 
to  heat  gradients  would  appear  to  be:  (1)  that  the 
local  length  of  the  geothermic  degree  is  quite  un- 
decided ;  (2)  that  this  length  is  different  in  different 
districts ;  (3)  that  isogeotherms  are  not  parallel 
up  to  a  depth  of  5,000  ft.  ;  and  (4)  I  do  not  think 
we  need  apprehend  any  difficulty  due  to  heat  incre- 
ment in  working  up  to  a  depth  of  4,000  ft.  that  cannot 
be  overcome  by  sinking  large  shafts  and  causing  great 
volumes  of  air  to  circulate  through  the  workings, 
and,  perhaps,  by  some  modifications  in  our  present 
modes  of  ventilation.  Undoubtedly,  some  system 
of  local  or  "  secondary  "  ventilation  will  have  to  be 
resorted  to,  some  arrangement  whereby  numerous 
splits  of  cool,  fresh  air  shall  be  taken  off  one  or  more 
main  intakes  and  circulated  round  only  a  circumscribed 
area  of  workings  before  being  drawn  to  the  surface. 

VENTILATING     DEVICES. 

As  emphasising  this,  take,  for  instance,  the  case 
quoted  by  Mr.  Mitcheson  as  occurring  at  Florence 
Colliery,  in  North  Staffordshire,  though  they  have 
there  face  temperatures  as  high  as  82' 5  deg.  F.,  some 
places  are  as  cool  as  73  deg.  F.,  owing  to  the  fact  that 
there  is  a  greater  current  of  air  traversing  a  limited 
length  of  face,  in  the  instance  in  mind  about  1 ,000  yards. 
"  Helping-up  "  fans,  driven  either  electrically  or  by 
compressed  air,  might  also,  with  advantage,  be  placed 
in  the  return  air  ways  near  the  face  to  give  velocity 
to  an  otherwise  sluggish  air  current,  or  to  draw  arti- 
ficially-cooled air  through  pipes  and  distribute  the  same 
at  the  face.  Some  such  devices  as  these  may,  I  have 
no  doubt,  be  satisfactorily  worked  out  and  adapted 
to  the  needs  of  deep  mining.  It  should  not,  at  any 
rate,  be  difficult  to  greatly  increase  the  velocity  of  the 
ventilating  current  in  the  main  intakes,  this  being 
chiefly  a  question  of  mechanical  power. 

We  have  seen  that  practically  no  difficulty  of 
moment  is  being  experienced  in  the  working  of  the 
great  copper-bearing  conglomerate  of  the  Lake  Superior 
region  at  a  depth  of  about  5,000  ft.  from  the  surface, 
and  that  with  an  increase  of  temperature  of  1  deg.  in 


200  ft.  there  is  no  reason  why  the  temperature  or 
pressure  should,  with  a  formation  of  solid  sandstone, 
debar  mining  from  being  carried  on  in  the  Rand  to 
a  depth  of  at  least  6,000  ft.  But,  though  these  in- 
stances go  far  to  prove  that  mining  can  be  carried 
on  at  great  depth  in  metal  mines,  they  do  not  help  us 
towards  a  solution  of  the  problem  facing  us  in  this 
part  of  the  world,  viz.,  how  to  profitably  exploit  a 
thick  seam  of  coal  lying  at  great  depth  from  the 
surface,  for  the  question  of  crush  is  of  little  account 
in   the  former  case. 

THE     EFFECT      OF     PRESSURE. 

The  effect  of  pressure  or  tension,  whichever  it  is, 
seems  to  be  much  more  evident  in  the  case  of  a  thick 
than  a  thin  seam.  Thus,  at  Florence  Colliery  (North 
Staffordshire),  where  the  depth  from  the  surface  of 
the  deepest  working  seam  is  2,577  ft-»  anc^  the  thick- 
ness of  the  seam  but  5  ft.  6  in.,  the  effect  of  the  pressure, 
though  more  than  noticeable,  cannot  be  said  to  be  great, 
whereas  at  Hamstead  Colliery  (South  Staffordshire), 
where  the  "  thick  coal  "  lies  at  a  depth  of  only  1,845  ft«« 
and  is  24  ft.  thick,  the  effect  is  very  marked  indeed, 
more  so,  perhaps,  than  in  any  other  known  instance. 
Of  course,  the  proximity  of  the  faults  may  in  some 
measure  account  for  this,  but  it  would  almost  seem  as 
if  the  coal  itself  existed  here  in  a  state  of  considerable 
inherent  tension,  which  would  explain  those  sudden 
accessions  of  "  creep,"  termed  "  bumps,"  which  prove 
so  troublesome  in  the  working  of  the  seam  at  this 
colliery — breaking  up  the  roads  and  smashing  the 
timber ;  bad  as  these  are,  they  are  not,  perhaps, 
the  worst  results  of  pressure  (tension  is  but  the  second- 
ary effect  of  pressure),  for,  according  to  Mr.  Meacham, 
the  percentage  of  slack  in  working  the  coal  at  a  depth 
of  2,100  ft.  in  South  Staffordshire  is  no  less  than  65, 
as  compared  with  50  per  cent,  at  a  depth  of  300  ft, 
and  he  estimates  that  at  Hamstead  (1,845  ft-)  tneY 
lost,  inasmuch  as  they  had  to  leave  it,  38  per  cent, 
of  the  coal  as  compared  with  a  10  per  cent,  loss  at 
300  ft. 

It  has  occurred  to  me  that  a  partial  prevention  of 
these  evils  might  be  secured  by  the  entire  removal  of 
some  thin  seams  lying  below  the  thick  coal  (say,  in 
the  case  of  Hamstead  the  "  Heathen  "  coal,  which 
is  24  ft.  below  the  thick  coal),  working  this  out  by  long 
wall,  and  packing  the  workings  with  stone,  before 
attaching  the  thick  seam,  maintaining  the  main  roads 
in  the  lower  and  worked  out  seam,  or,  if  such  lower 
seam  be  one  subject  to  gob  fires,  possibly  the  best  plan 
would  be  to  drive  the  main  roads  in  some  bed  of  fire- 
clay or  bind — which  is  in  close  proximity  to  the  thick 
coal — to  the  boundary,  and  work  the  thick  coal  home- 
wards.    I  am  inclined  to  think  the  latter  suggestion 
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has  been  actually  tried.  The  capital  necessary  in 
both  cases  would  be  great,  and  the  period  that  would 
elapse  before  any  large  return  has  been  made 
would  be  long,  but  the  ultimate  result  would  surely 
be  more  satisfactory.  But,  on  these  points  gentle- 
men who  have  had  life-long  experience  in  working 
the  thick  coal  of  South  Staffordshire  are  far  better 
fitted  to  advise  me  than  I  them. 

THE    STATUS    OF    MINING    ENGINEERS. 

But  I  must  not,  gentlemen,  put  any  further  strain 
upon  your  patience  and  good  nature.  Enough  has 
been  said,  I  thinK,  to  show  that  our  profession  is  not 
the  least  important  branch  of  engineering.  Indeed, 
I  know  of  no  other  calling,  unless  it  be  that  of  a  medical 
practitioner,  which  makes  so  many  and  great  demands 
upon  one's  intelligence,  physical  endurance,  and 
moral  strength,  as  that  of  mining  engineer ;  for, 
besides  being  an  all-round  miner,  he  has  to  have  more 
than  an  elementary  acquaintance  of  the  allied  sciences 
and  their  applications,  and  being  in  daily  contact 
with  large  bodies  of  workmen,  has  to  learn  to  feel  for 
while  working  with  them.  Indeed,  he  has  to  be 
possessed  in  no  small  degree  of  that  estimable  quality 
which  we  name  tactfulness  ;  and  few  men  have  to 
be  more  resourceful  in  dangerous  emergencies. 

Britain  has  been  for  years  the  cradle  of  great  mining 
engineers  ;  time  was  when  others  used  to  come  to 
learn  of  us,  but  timesare  changing ;  we  live  in  days  of 
advancement,  and  we  must  move  with  the  times  or 
be  left  behind.  Let  us  not  be  above  learning  when 
necessary  from  our  friendly  opponents.  Let  us  learn 
to  take  a  wide  view  of  things,  and  not  be  content  to 
follow  in  the  old  beaten  track  of  this  or  t  hat  mining 
district. 

INSTITUTION   OF    MINING  AND 
METALLURGY. 

At  the  meeting  of  this  Institution  yesterday,  some 
interesting    papers    were    read.      Mr.    Chas.    Butters 
and  Mr.   E.   W.   Hamilton  dealt  with   "  Cyaniding  of 
Ore  at  El  Oro,  Mexico,"  the  paper  dealing  principally 
with  the  regrinding  of  sands.     It  is  becoming  apparent 
that    many  ores  which   have  proved  very  refractory 
under  all  other   methods  of  treatment,  will  yield  ex- 
cellent results    by  the  cyanide  process  when  reduced 
to  a  very  fine  state  of  division,  and  treated  by  slimes 
plant.     Opinions  differ  as  to  the  best  method  of  pro- 
ducing fine  sub-division,  but  the  machine  which  seems 
to    offer  the  greatest  possibilities  of  usefulness  in  this 
direction  is  the  tubular  flint  mill.     The  result  of  tests 
at  El  Oro  was  to  show  that  if  50  per  cent,  of  the  entire 
product  of  the  stamps  be  reground,  such  regrinding 


will  result  in  an  extra  recovery  of  $2.01  per  ton  of  o:~ 
entering  the  battery  bins,  or  a  profit  of  $1.74  per  ton 
of  ore. 

A  paper  on  the  "  Dry  Crushing  of  Ores  by  the 
Edison  Process,"  was  submitted  by  Messrs.  W.  Simpkin 
and  J.  M.  Ballantine,  with  notes  by  Mr.  W.  Fischer 
Wilkinson.  Some  years  ago  Mr.  T.  A.  Edison  became 
impressed  with  the  possibilities  of  utilising  low-grade 
iron  ores  by  converting  them  into  valuable  high- 
grade  iron  concentrates  by  magnetic  separation.  The 
deposits  experimented  on  contained  an  exceedingly 
small  percentage  of  metallic  iron — not  more  than  1 5 
per  cent.  The  paper  only  dealt  with  the  crushing  and 
grinding  branch  of  the  operations.  The  Dunderland 
iron  ore  deposits,  containing  about  40  per  cent,  of 
metallic  iron,  are  being  worked  by  the  Edison  process, 
and  crushing  rolls  are  being  erected  for  Bolckow, 
Vaughan  and  Co.  Experiments  have  also  been  made 
on  banked  gold  ore  of  the  Rand  mines.  The  tests 
made  appear  to  have  yielded   satisfactory  results. 

A  paper  was  submitted  by  Mr.  W.  A.  Caldecott  on 
"  The  Finer  Crushing  of  Banket  Ore."  It  has  long 
been  known  on  the  Rand  that  the  richest  materia* 
discharged  from  the  cyanide  plant  was  the  spitzlutte 
concentrate  residues  contained  encased  gold,  and  that 
after  finer  reduction  of  this  material  further  cyanide 
treatment  much  diminished  the  residual  gold.  In 
fact,  very  fine  crushing  of  these  residues  enables  fine 
metallic  gold  to  be  detected  in  the  pan.  These  con- 
siderations led,  some  years  ago,  to  the  consideration 
of  plans  for  finer  crushing  of  the  spitzlutte  product 
betore  treatment.  The  degree  to  which  reduction 
should  be  carried  is  still  a  matter  for  discussion.  In 
general,  it  is  likely  that  with  a  fully-developed  system 
of  regrinding  banket  ore,  the  total  percentage  recovery 
by  amalgamation  will  exceed  70  per  cent,  of  the  original 
gold  contents  of  the  ore,  and  the  present  economic 
90  per  cent,  recovery  from  all  sources  of  the  gold 
contents  of  10  dwt.  banket  ore  will  be  raised  to  95 
per  cent.,  at  an  increased  cost  of  less  than  half  the 
additional  5  dwts. 

The  Institution  has  also  issued  a  report  on  the  "Causes 
and  Prevention  of  Miners'  Phthisis,"  by  Dr.  J.  S 
Haldane,  F.R.S.,  and  Mr.  R.  Archer  Thomas. 


At  the  meeting  of  the  Tramways  and  Light  Rail- 
ways Association  yesterday,  Mr.  John  I.  Hall  submitted 
a  paper  on  "  Automatic  Regenerative  Control  for 
Electric  Traction."  He  pointed  out  the  advantages 
of  the  Regenerative  system  over  the  Series  Parallel 
system.  One  important  distinction  lies  in  the  fact 
that  under  the  former  system  the  cars  supplv  a  part 
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of  the  power  ;  and  the  paper  pointed  out  the  advantage 
of  the  Regenerative  system  in  hilly  districts,  where  there 
is  heavy  current  consumption.  The  writer  claimed  that 
in  Raworth's  system,  an  average  of  25  per  cent,  in 
reduction  can  be  obtained  in  operation.  The  erratic 
action  of  Series  Parallel  motors  was  criticised  in  com- 
parison with  the  regenerative  machine,  which  obviates 
the  necessity  for  calling  upon  the  engines  to  take  up 
constantly  varying  loads.  In  no  branch  of  electric 
traction,  however,  will  Regenerative  Control  have, 
it  is  claimed,  such  far-reaching  effects  as  in  railway 
operations. 

Staffordshire  Iron  and  Steel  Institute. 

In  his  presidential  address  at  Dudley,  on  Saturday 
last,  Mr.  H.  B.  Toy  alluded  to  the  question  of  protection. 
Reasonable  arguments,  he  said,  might  be  advanced 
for  and  against,  but  he  had  a  strong  conviction  that  a 
sudden  reversal  of  the  policy  under  which  the  nation 
had  maintained  such  a  supreme  position  would  be 
attended  with  very  great  danger.  That  we  were 
suffering  from  the  effects  of  foreign  competition 
no  one'could  deny;  but  the  real  cause  was  our  adherence 
to  antiquated  methods.  Protection  would  not  allow 
us  to  close  our  doors  to  foreigners  and  open  theirs  to  us. 
They  did  not  hear  what  proposals  were  forthcoming 
with  regard  to  the  pig-iron  dumped  in  England  by  the 
Colonies.  He  thought  the  State  might  beneficially 
interfere  in  the  direction  of  reduced  railway  and  canal 
rates  and  cheaper  coal.  He  complained,  further, 
that  British  coal  owners  should  be  exporting  4,000,000 
tons  of^coal  per  month  at  cheaper  rates  than  they 
charged  to  our  own  manufacturers,  thus  supplying 
the  foreigner  with  a  rod  with  which  to  beat  us. 


The  autumn  meeting  of  the  Institution  of  Heating 
and  Ventilating  Engineers  was  held  on  Tuesday  at 
the  Holborn  Restaurant.  Mr.  J.  S.  Palmer  presided. 
Papers  were  read  by  Mr.  H.  H.  Grundy  on  "  The 
Warming  of  Public  Buildings  by  the  Warm  Air 
System  "  ;  and  by  Mr.  A.  H.  Barker  on  "  The  Testing 
of  Large  Engineering  Plants."  A  discussion  on 
'  Boilers "  was  opened  by  Mr.  Louis  F.  Pearson. 
Mr.  G.  Crispin  was  elected  President  for  the  ensuing 
year. 

The  annual  dinner  of  the  Incorporated  Institute  ot 
Marine  Engineers  was  held  at  the  Great  Eastern  Hotel, 
Liverpool  Street,  on  Wednesday  evening. 


The  address  of  the  Civil  and  Mechanical  Engineers' 
Society  has  been  changed  to  25,  Victoria  Street, 
Westminster. 


The  Late  Professor  Thurston. 

In  a  paper  read  before  the  American  Institute  of 
Mining  Engineers,  Mr.  R.  W.  Raymond  pays  a 
tribute  to  the  memory  of  the  late  Professor  Thurston 
— the  "  magnetism  of  his  mere  presence,  the  enthusiasm 
of  his  sympathetic  interest,  and  his  infectious  joy  in 
the  pursuit  of  knowledge."     Says  Mr.  Raymond  : — 

"  Whatever  may  be  generally  the  best  order  in  the 
stages  of  technical  education — whether  shop  training 
should  precede,  accompany,  or  follow  school  study — 
I  think  that  to  mechanical  engineers,  at  least,  actual 
familiarity  with  machinery  is  an  invaluable  preparation 
for  the  comprehensive  study  of  theory. 

"  Certainly,  young  Thurston  was  no  exception  to 
this  rule.  He  added  to  his  preliminary  training  a 
course  in  the  scientific  department  of  Brown  University, 
graduating  in  1859,  at  the  age  of  twenty,  as  Bachelor 
of  Philosophy,  and  returning  as  consulting  and  design- 
ing engineer  to  his  father's  business. 

In  1 861  he  entered  the  U.S.  Navy  as  an  assistant 
engineer,  and  served  until  the  close  of  the  war  of  the 
rebellion,  being  attached  to  the  fleets  of  Dupont  and 
Dahlgren,  and,  in  1864,  commissioned  as  first  assistant 
engineer  in  the  Steam  Engineering  Corps.  At  the  close 
of  the  war  he  was  sent  as  acting-assistant  Professor  of 
natural  philosophy  to  the  U.S.  Naval  Academy  at 
Annapolis,  where  he  remained  until  June,  1871.  In 
that  year  the  Stevens  Institute  of  Technology  was 
opened  at  Hoboken,  N.J.,  and,  through  the  wise 
judgment  of  Henry  Morton,  its  distinguished  first 
president,  Thurston  was  called  to  the  chair  of  mechanical 
engineering  in  that  institution,  the  reputation  of  which, 
as  well  as  his  own  reputation,  was  greatly  advanced 
during  the  fourteen  years  of  his  professorship  by  his 
work  as  an  instructor,  investigator,  and  contributor 
to  technical  literature. 

"  In  1885  he  became  director  of  the  new  Sibley 
College  of  Engineering  at  Cornell  University,  Ithaca, 
N.Y.,  a  position  which  he  retained  to  the  end. 

His  literary  activity  was  intense  and  continuous, 
and  he  also  found  time  to  acquire  some  reputation 
as  an  inventor,  chiefly  in  connection  with  his  extensive 
work  in  original  investigations.  His  oil-testing  machines 
and  his  torsion-testing  machines  are  most  familiar  to 
engineers  ;  but  he  also  made  inventions  in  magnesium- 
burning  lamps,  signal  apparatus  for  the  army  and  navy, 
various  machines  for  testing  the  properties  of  iron  and 
other  metals,  and  for  ascertaining  the  properties  of 
lubricants,  and  in  addition  to  this  work  he  made  im- 
provements in  steam  engines  and  in  existing  scientific 
apparatus." 
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Appointments. 

Mr.  James  Dalrymple,  who  during  the  Last  three 
years  has  acted  as  deputy- manager  of  the  Glasgow 
Corporation  Tramways,  has,  in  accordance  with 
general  expectation,  been  appointed  to  succeed  Mr. 
Young  as  general  manager  of  that  important  system. 
Mr.  Dalrvmple  has  had  ten  years'  service  with  the 
Corporation,  having  joined  its  service  originally  in 
the  capacity  of  accountant,  and  in  announcing  his 
appointment  as  general  manager,  the  Chairman  of 
the  Tramways  Committee  made  a  flattering  reference 
to    Mr.    Dalrvmple' s    abilities. 

Mr.  Walter  T.  Kerr,  assistant  electrical  engineer 
at  the  Crewe  Corporation  electricity  works,  has  been 
appointed  to  the  Hereford  Corporation  electricity 
works  at  a  salary  of  /250  per  annum. 

Mr.  Fred  C.  Gibbon,  M.I.E.E.,  has  returned  to  Messrs. 
Browett,  Lindley  and  Co.,  Ltd.,  under  agreement  for 
a  long  period  as  sole  managing  director. 

Mr.  L.  Slattery,  general  manager  of  the  Blackpool, 
St.  Anne's,  and  Lytham  Tramway  Company,  has  been 
appointed  by  the  Oldham  Corporation  general  manager 
of  the  tramways  at  a  salary  of  £300  per  annum. 

Captain  T.  E.  Sargent  to  be  superintendent  of  the 
Mercantile  Marine  Office,  Liverpool.  The  Mersey 
port  is  one  of  the  few  where  this  office  is  held  by  a 
Master  Mariner. 

Messrs.  W.  T.  Harbord  and  F.  Schoeberlein  have 
been  appointed  Assistant  Civil  Engineers  in  the 
Admiralty  Department  of  the  Director  of  Engineering 
and  Agricultural  Works. 

Obituary. 

The  death  of  Mr.  George  Benham  Stacey  removes 
one  of  the  few  remaining  pioneers  of  submarine  cable 
working.  Mr.  Stacey  was  born  in  1839,  and  in  1 851 
he  entered  the  service  of  the  Electric  Telegraph  Com- 
pany. Two  years  later  he  was  transferred  to  The 
Ha°ue  on  the  laying  of  the  first  cable  to  Holland,  and 
was  afterwards  sent  to  the  Prussian  Government 
telegraph  office  at  Berlin,  whence  he  was  transferred 
in  1S56  to  the  Foreign  Gallery,  London.  From  1857 
to  1859  he  was  in  the  Egyptian  Transit  Administra- 
tion, and  in  i860  he  joined  Messrs.  Glass  and  Elliott's 
cable  works  at  Greenwich  (afterwards  the  Telegraph 
Construction  and  Maintenance  Company).  On  the 
laying  of  the  first  Malta— Alexandria  cable  Mr.  Stacey 
was  appointed  to  Benghazi,  and  became  superintendent 
in  1863.      After  service  in  Malta,  he  became,  in  1868 
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superintendent  of  the  Anglo-Mediterranean  Telegraph 
Company's  Susa-Modica  landline  through  Italy,  and 
agent  to  the  Italian  Government.  Then  for  twenty- 
eight  years,  until  1897,  he  was  superintendent  and 
afterwards  manager  at  Bombay  of  the  British-India 
Submarine  Telegraph  Company  (afterwards  the 
Eastern  Telegraph  Company).  Mr.  Stacey  was  recog- 
nised for  a  self-reliant  able  administrator. 

The  late  Mr.  John  Hollingshead  won  distinction 
in  many  directions,  but  in  technical  circles  he  will 
best  be  remembered  as  one  of  the  pioneers  in  the 
use  of  electric  light  in  London. 

Mr.  Archer  Brown,  of  the  firm  of  Rogers,  Browni 
and  Co.,  died  rather  suddenly  at  New  York.  Start- 
ing life  as  a  reporter  in  Cincinnati,  he  afterwards 
associated  himself  with  the  pig-iron  industry  and 
became  one  of  the  best  known  men  in  the  trade,  being 
at  the  time  of  his  death  associated  with  a  score  of 
companies.  He  was  only  fifty-three  years  of  age,  but 
had  lived  a  somewhat  strenuous  life. 

The  death  is  announced  of  Mr.  W.  Ford-Smith,  who 
founded  the  firm  of  Smith  and  Coventry,  of  the 
Gresley  Iron  Works,  Manchester. 

Partnerships  Dissolved. 

Dissolution  of  the  following  Fpartnerships  has  been 
announced  during  the  past  week  : — 

Wm.  Liversidge  and  Sons,  Selby,  Yorks.,  timber, 
iron  and  general  merchants.  The  business  will  be 
continued  by  W.  and  T.  Liversidge. 

Davies  and  Netherwood,  automobile,  motor-cycle, 
and    general    engineers,    Harrogate. 

Runton  and  Thompson,  Castle-street,  Kingston- 
upon-Hull,    engineers. 

Dundas  and  Seton,  119,  Pall  Mall,  S.W.,  automobile 
agents. 

Smith  and  Huntsworth,  180,  Regent-road,  Liver- 
pool, electrical  engineers. 

Schoen  Bros.,  29,  Cock-lane,  Snow  Hill,  E.C.,  agents 
for  electrical  fittings. 

Hands  Bros.,  30  and  34,  Snow  Hill,  E.C.,  electrical 
engineers. 

Wm.  Stevens  and  Co.,  Bowling-green,  Dudley, 
chain  manufacturers.  Thos.  Stevens  and  Frank 
Stevens  will  continue  the  business. 

Company  Reports  and  Meetings. 

The  twenty-first  ordinary  general  meeting  of  the 
Edison  and  Swan  Electric  Light  Company  was  held 
on  Monday.  Mr.  Henry  Wolfenden  presided,  and  in 
moving  the  adoption  of  the  report  said  that  the  sales  and 
earnings  this  year  showed  an  increase  when  compared 
with  those  of  the  previous  year.  The  quality  of  their 
manufactures   and    the   costs   were   alike    favourable, 


and  their  financial  position  continued  to  improve. 
They  had,  however,  still  to  contend  with  an  active 
competition,  but  they  were  quite  prepared  to  meet  it, 
and  the  directors'  confidence  in  the  future  remained 
unabated.  The  balance  brought  from  profit  and  loss 
account  was  £42,603,  showing  an  increase  on  ths 
previous  year's  figures  of  £11,768.  Stocks  had  been 
valued  on  a  conservative  basis,  and  £5,000  represent- 
ing about  6\  per  cent.,  had  been  allowed  for  depreciation 
of  plant.  The  credit  balance  amounted  to  £8,891. 
The  writing  down  of  capital  had  not  sufficed  to  wholly 
extinguish  the  debit  balance,  a  sum  of  £3,589  having 
to  be  provided  for,  which  left  £5,302  to  be  carrie  1 
forward.     The  report  was  adopted. 

The  report  of  the  Enfield  Cycle  Company  states  that 
the  net  profit  for  the  year  ended  August  31st,  1904, 
is  £11,430  16s.  4d.,  and  £3,881  6s.  4d.  was  brought 
forward.  The  directors  recommend  a  dividend  of 
£5  per  cent,  (free  of  income-tax)  on  the  ordinary  shares 
for  the  twelve  months  ;  a  transfer  to  reserve  fund 
of  £3,000,   carrying  forward  £5,648  2S.  iod. 

The  report  of  the  Underground  Electric  Railways 
Company  of  London  states  that  the  construction  works 
which  are  being  carried  out  by  the  company  have  made 
satisfactory  progress  since  the  date  of  the  last  report. 
The  power-house  is  nearing  completion,  and  three- 
quarters  of  the  machinery  has  been  delivered,  including 
two  of  the  turbo-generators,  which  are  now  being 
erected,  and  it  is  expected  that  tests  of  the  machinery 
will  be  made  during  the  months  of  October  and  Novem- 
ber. It  is  proposed  to  take  authority  to  raise  £850,000 
on  the  security  of  the  power-house.  Satisfactory 
progress  has  been  made  in  the  conversion  of  the  Metro- 
politan District  Railway  for  operating  by  electricity, 
and  the  principal  construction  work  is  nearly  finished. 
The  Chairman  at  the  meeting  stated  that  it  was  hoped 
to  have  trains  running  between  Ealing  and  the  Mansion 
House  by  January  1st  next. 

The  Albert-Eadie  Chain  Company  is  paying  a  divi- 
dend of  6  per  cent.,  and,  at  the  same  time,  proposes 
to  change  its  name  to  Ecco  Works,  Ltd. 

Richardson,  Westgarth,  and  Co.'s  profits  for  the 
year  ended  August  25th  last,  amounted  to  £74.5°3. 
and  the  available  balance  is  £91,885.  The  final  divi- 
dend is  at  the  rate  of  6  per  cent,  per  annum,  which 
was  the  rate  paid  for  the  first  half  of  the  financial  year. 
The  Bwllfa  and  Merthyr  Dare  Steam  Collieries, 
recommend  dividends  at  the  rates  of  12  per  cent,  per 
annum  on  the  preference,  and  35  per  cent,  per  annum 
on  the  deferred  shares,  with  a  further  dividend  of  12$ 
per  cent,  on  the  latter  out  of  a  sum  held  in  reserve. 

The  Anglo-American  Telegraph  Company  has  de- 
clared   an    interim    dividend    for    the   quarter   ended 
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September  30th  of  12s.  6d.  per  cent,  on  the  ordinary, 
and  £1  5s.  per  cent,  on  the  preferred  stock  (less  tax), 
payable  November  1st.  A  sum  of  £5,000  has  been 
placed  to  the  credit  of  the  renewal  fund. 

The  South  Lancashire  Electric  Traction  and  Power 
Company  is  to  be  wound  up  for  the  purposes  of  re- 
construction. 

The  Vulcan  Foundry  Company  has  announced  a 
dividend  of  6  per  cent,  for  the  year  ended  June  30th. 

The  Ingersoll  Sergeant  Drill  Company  has  declared 
an  interim  dividend  of  is.  per  share  on  the  ordinary. 

The  accounts  of  Baldwins,  Ltd.,  show  a  profit  for  the 
year  ended  June  30th  last  of  {68,856.  Against  this 
sum  the  following  charges  have  been  made  :  £10,290 
for  income  tax,  debenture  stock, trustees'  fees,  directors' 
fees,  and  managing  directors'  remuneration,  solicitors' 
and  auditors'  charges,  etc.,  £16,794  for  expenditure 
on  alterations  and  improvements,  and  £10,000  for 
depreciation.  The  payment  of  premiums  on  sinking 
funds  for  the  redemption  of  leaseholds  and  debenture 
stock  absorbs  £5,629,  and  payment  of  the  debenture 
interest  £11,250.  The  amount  required  for  the  pre- 
ference dividend  is  £13,750.  To  the  balance  thus 
left  of  £1,141  has  to  be  added  the  sum  of  £11,145 
brought  forward  from  last  year,  making  a  total  of 
£12,287  to  be  carried  forward  to  the  credit  of  the 
current  year's  account. 

The  report  of  Ibbotson  Bros,  and  Co.  shows  profits 
ot  £18,281.  The  balance  dividend  of  10  per  cent, 
makes  the  total  for  the  year  7J  per  cent. 

Launches- 
Wednesday  last  witnessed  the  launching  of  the 
Patrol,  the  second  of  the  two  scouts  being  built  by 
Cammell,  Laird,  and  Co.,  at  Birkenhead.  The  ceremony 
of  naming  the  boat  was  performed  by  Mrs.  MacGill, 
wife  of  Captain  T.  MacGill,  C.B.,  Captain-Superin- 
tendent of  Contract-Built  Ships; 

It  is  reported  that  the  Carmania,  the  21,000-ton 
turbine  steamer  which  is  being  built  by  John  Brown 
and  Co.,  Clydebank,  on  which  is  was  understood  the 
work  was  well  forward,  will  not  be  launched  this  year. 

The  twin-screw  icebreaker,  Montcalm,  was  launched 
on  Saturday  last  from  the  shipbuilding  yard  of  Messrs. 
Napier  and  Miller.  It  has  been  built  for  the  Canadian 
Government  for  work  on  the  St.  Lawrence,  to  the 
order  of  Messrs.  Fleming  and  Ferguson,  Ltd.,  of  Paisley, 
who  are  supplying  the  machinery.  The  chief  dimen- 
sions of  the  new  boa  t  are — length,  245  ft.  ;  breadth, 
40  ft.  6  in.  ;  depth,  18  ft.  ;  and  the  gross  tonnage  is 
about  1,350  tons.  In  order  to  fit  the  vessel  for  its 
particular  work,  the  steel  plating  at  the  bow  and  in 
other  parts  is  of  double  thickness  with  intermediate 
framing  extending  fore  and  aft.     The  propeller,  rudder, 


keel,  stem,  and  stemport  are  of  nickel  steel  of  extra 
strength,  and  the  rudder  in  protected  by  a  cast-steel 
knife,  which  is  also  used  for  the  purpose  of  breaking 
ice  when  working  astern.  Captain  M.  P.  McElbinney, 
nautical  adviser  to  the  Canadian  Government,  is 
responsible  for  the   design. 

Contracts. 

West  Ham. — Thirty-five  double-deck  tramcars  with 
electrical  equipment. 

Heatox  Moor. — Supplying  and  fixing  six  b.h.p. 
gas  engines,  pumps  in  duplicate,  pipes,  valves,  etc., 
for  the  Heaton  Moor's  Urban  District  Council.  Mr. 
Walter  Banks,  Council  Offices,  Heaton  Moor,  October 
31st. 

Buxton. — Valves,  sluices,  filters,  and  meter,  mis- 
celleaneous  iron  work,  etc.  Messrs.  G.  H.  Hill  and 
Sons,  civil  engineers,  Albert  Chambers,  Albert  Square, 
Manchester,    November   5th. 

Richmond  (Surrey). — The  Guardians  invite  tenders 
for  the  installation  of  electric  telephones  at  the  work- 
house, Grove  Road.     October  27th. 

Swansea. — Removal,  alteration,  and  re-erection 
of  a  450-i.h.p.  triple-expansion  engine  and  a  225-kw» 
continuous  current  dynamo.  Also  an  eight- ton  travel- 
ling hand  crane,  for  the  electricity  department. 
November  12th. 

Tamuorth. — Offers  for  the  construction  and  main- 
tenance of  electric  fighting  works  are  invited  by  the 
Corporation. 

Northampton. — Steam  coal  for  the  Corporation 
tramways.     October  24th. 

Preston. — Motors  and  tramway  boosters  for  the 
Tramways  Committee.     November  9th. 

Garlands,  Carlisle. — Electrical  Works.  November  1st. 

Chatham. — Supply  and  fixing  of  170  yds.  lineal 
continuous  wrought-iron  fencing  for  the  Corporation. 
October  27th. 

Newcastle-on-Tyne. — New  iron  piers  for  Markets 
Committee.     October  26th. 

Manchester. — Erection  and  completion  of  the 
steel  structure  portion  of  gasometer  depots  for  the 
Gas  Committee.     October  21st. 

MEETINGS   FOR   THE   EXSUIXG    WEEK. 

Friday,  Oct.  21. — The  Institution  of  Mechanical  Engineers  hold 
the  first  Monthly  General  Meeting  of  the  coming  session  in 
the  Institution  House,  Storey's  Gate.  SAW,  at  8  p.m.  Paper. 
"A  Scientific  Investigation  into  the  Possibilities  of  Gas, 
Turbines,"  Mr.  R.  M.  Neilson. — North-East  Coast  Institution 
of  Engineers  and  Shipbuilders.  Twenty-first  Annual 
Meeting  in  the  Lecture  Theatre  of  the  Literary  and  Philo- 
sophical Society,  Xewcastle-on-Tyne.  at  7.30  p.m. 

Saturday,  Oct.  22. — Manchester  Association  of  Engineers.  Paper, 
'The  Temperature,  Eutropy  Diagram,'    Mr.  G.  J.  WVis 

Monday.  Oct.  24.— Institute  of  Mai ine  Engineers.  Paper,  " Technical 
Education,"  and  Discussion,  at  8  p.m. 
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TECHNICAL   PUBLICATIONS  OF  THE  WEEK. 


"BEST    METHOD   OF    SEWAGE    DISPOSAL   FOR 
SMALL  COMMUNITIES." 

As  adopted   by  H.M.  War  Department  and   numerous 

Public  and  Private  Bodies.   By.  F.  Wallis  Stoddart. 

John  Wright  and  Co.  (Bristol).     6d.  or  in  boards  is. 

A  useful  illustrated  pamphlet,  in  which  the  author 

gives,  in    a    concise    form,    details    of    the  continuous 

sewage  filter,  etc. 


"THE  MANAGEMENT  OF  ELECTRIC  TRAMWAYS 
AND  LIGHT  RAILWAYS.'' 

By  William  R.  Bowker,  C.E.      E.  and   F.  N.  Spon, 
Ltd.     9s.  net. 

The  compiler  of  this  thoroughly  practical  treatise 
on  electric  traction,  writes  from  actual  experience, 
the  result  being  a  work  which  should  prove  a  valuable 
auxiliary  to  all  tramway  and  light  railway  officials. 
Mr.  Bowker,  who  is  a  consulting  electrical  and  tram- 
way engineer,  deals  with  his  subject  from  a  commercial 
and  economic  standpoint.  He  is  of  opinion  that  the 
attainment  of  the  maximum  revenue  with  a  minimum 
of  expenditure  should  be  the  desire  of  every  authority 
responsible  for  the  working  and  administration  of 
electric  tramways.  The  organisation  of  the  various 
departments  having  been  amply  discussed,  with  this 
end  in  view,  the  writer  proceeds  to  consider  the 
possibilities  of  light  railways.  He  claims  that  the 
light  railway  has  a  field  of  its  own,  with  distinctive 
aims  and  methods,  in  no  wise  antagonistic  to  main 
line  enterprise.  On  the  other  hand,  it  is  calculated, 
by  opening  up  fresh  country,  to  increase  the  traffic  and 
promote  the  general  interests  of  the  main  lines.  An 
important  section  of  the  work  is  devoted  to  Financial 
Reports,  Tramway  Accounts,  Estimates  of  Costs, 
Specifications,  and  Board  of  Trade  Regulations. 

CATALOGUES. 

Mr.  Ed.  Brand,  M.E.  of  35,  Shakespeare  Street,  Man- 
chester, sends  us  a  leaflet,  drawing  attention  to  American 
Automatic  Wire-Straightening  and  Cutting  Machinery 
and  Automatic  Sheet  Metal  Straightening  and  Cutting 
Machinery,  for  straightening  and  cutting  wire  and 
sheet  metal  to  accurate  lengths  direct  from  the  coil. 

Alley  and  MacLellan,  Ltd.,  of  Polmadie,  Glasgow,  by 
means  of  a  folding  illustrated  sheet,  draw  atten- 
tion to  their  S22  168  page  catalogue,  including  prices» 
weights,  dimensions,  photos  and  drawings  of  over  1,000 
sizes  and  patterns  of  steam  valves  and  fittings  ;    also 


notes  on  steam  pipe  design,  etc.  A  copy  of  this  cata- 
logue will  be  sent  free  on  request  to  engineers, 
merchants,  and  steam  users. 

The  Stirling  Company,  53,  Deansgate  Arcade,  Man- 
chester. Pamphlet  No.  13  is  entitled  "  The  Utilization 
of  Waste  Heat  from  Coke  Ovens,"  and  sets  forth  the 
advantages  of  the  Stirling  Water-Tube  Safety  Boiler 
for  this  purpose.  The  frontispiece  shows  this  form  of 
boiler  fired  by  waste  gases  from  coke  ovens  at  the 
Victoria  Garesfield  Colliery,  Newcastle,  and  a  useful 
comparison  is  made  between  the  results  obtained  from 
Lancashire  and  Stirling  boilers  under  similar  con- 
ditions. 

A  Leaflet  issued  by  Mr.  Fred.  J.  Down,  M.I.E.E.,  F.C.S., 
A.M.Inst.C.E.,  of  6,  7,  and  8,  Crutched  Friars,  London, 
E.C.,  gives  prices  and  description  of  Guy  Anchors, 
for  staying  poles  for  overhead  telegraph,  telephone, 
electric  traction,  or  power  circuits,  etc.  These  screw 
anchors  are  made  in  six  sizes,  from  3J  in.  to  12  in.  in 
diameter,  holding  strains  irom  five  to  sixty  tons  respec- 
tively. It  is  claimed  that  the  largest  size  takes  about 
twenty  minutes  to  instal  and  that  they  are  equally 
convenient  for  staying  large  iron  chimneys,  pile 
drivers,  derricks,  trees,  fences,  etc. 

The  British  Aluminium  Company,  Ltd.,  of  9,  Victoria 
Street,  Westminster,  SAV.,  forward  us  lists  of  a  lew 
users  of  aluminium  wire  for  electrical  power  trans- 
mission purposes  in  England,  on  the  Continent,  and 
in  America  ;  also  price  list  of  (1)  Pure  aluminium  ;  (2) 
Pure  aluminium  and  light  aluminium  alloys  (rolled 
metal);  (3)  Pure  aluminium  and  light  aluminium  alloys 
(roHed  rods  and  bars).  We  have  also  received  a  very 
useful  sheet  of  t  ibles  of  standard  wire  gauge,  and  its 
equivalent  in  inches  and  millimetres,  and  weight  per 
square  foot  in  sheet  aluminium,  brass  and  copper ; 
dimensions  and  weights  of  aluminium  and  copper  wire; 
and  weight  in  pounds  per  foot  of  aluminium  tubing, 
outside  measurement,  Birmingham  Wire  Gauge. 

The  subject  of  sewerage  and  sewage  disposal  is  fully 
dealt  with  in  a  volume  issued  by  Messrs.  Adams- 
Hydraulics,  Ltd.,  of  Scotswood-on-Tyne.  The  work 
is  divided  into  the  following  sections :  Automatic 
sewage  lifting,  sewage  purification,  sewer  flushing, 
and  a  catalogue  of  sewerage  ironwork,  penstocks, 
valves,  etc.  Its  value  is  enhanced  by  numerous  half- 
tone blocks  and  diagrams,  showing  the  application  of 
Adams'  Patent  Apparatus  to  different  representative 
systems.  All  who  arc  interested  in  the  subject  would 
do  well  to  secure  a  copy  of  this  work. 
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Sturtev/\nt  Encineerinc  Co.,  Ltd., 


Leaflet 
P.M.  31. 

147,  Queen  Victoria  St.,  London.e.c. 


To  Steam  Users. 


Economy  in  your  Fuel  account 
guaranteed  by  using  Premier 
Boiler  Tubes.  These  Tubes  can 
be  fitted  to  any  Lancashire 
Boiler,  and  will  INCREASE  the 
evaporative  efficiency 


20 


per  Cent. 


Part  view  of  Flue  fitted  with  PREMIER  TUBES. 


For  Particulars  apply  to  the  Secretary— 


The  Premier  Boiler  Tubes,  Ltd., 


Telephone  No.  :  1638  Victoria. 
Telegrams  :  ■  TUBULE,  LONDON." 


28,     VICTORIA     STREET, 

LONDON,     S.W. 
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WBH^Tlf     Condensing  Plant 


The  Mirrlees  Watson  Co.,  Ltd., 

GLASGOW. 


cK: 


Speciality:— High  Vacuum. 


CONDENSING    PLANT 


OF    EVERY    DESCRIPTION. 
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Telegrams : 
'CROMPTON,  CHELMSFORD. 
CROMPTON,    LONDON-' 


OVERHEAD    TRAVELLING    CRANES. 
LOCOMOTIVE    CRANES. 
BICYCLE    CRANES. 
JIB    CRANES. 
DERRICKS     HOISTS,   &. 
ONE     TWO,    AND   THREE- 
MOTOR    CRANES. 


Telephones: 
CHEL  MSFORD  No.  2 
959  LONDON  WALL  (NATIONAL). 
4735  CENTRAL  (POST  OFFICE). 


■TON    SINGLE    MOTOR    LOCOMOTIVE    CRANE. 
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WESMhT  Electrical  Apparatus 


MATTHEWS  &  YATES,  E 

Swinton,  MANCHESTER. 

Electric 
Motors 

Fully  6  Semi=Enclosed 
I  to  20  B.H.P. 


TD, 


SEND  FOR  CATALOGUE  OF   OUR 
OTHER    SPECIALITIES. 


LONDON :  84,  Gray's  Inn  Road. 
GLASGOW:  144,  St.  Vincent  Street. 

LEEDS : 

Standard  Buildings,  City  Square. 


EXCITINE. 

The  New  Excitant  for  Primary  Batteries. 

Same   Price   as   Chromic   Acid,   yet   Four   Times   the   Strength. 

Chromic  Acid   polarises   in    2    hours,    EXCITINE    polarises    in  8    hours,  under  same 
conditions,    vide    scientific  and  public    tests. 


ORDINARY    BICROMITE    PASTE. 
Time 


I    1030 
t    12  30 


Current 
Amperes 


500 
200 


EXCITINE    BATTERY    PASTE. 
I  10.30        1    500 


Time  -; 


1.30 
4  30 
60 


Ciirnnt      '    460 
Amperes   1    30O 
I  200 


Suitable  for  Light    Motors,    Fans,    Induction    Coils,   X-Kav   Apparatus.    Medical  Coils,  Electro-Plating,  &c, 
and  also  for  small  Lighting  Batteries  requiring  an  efficient  and  constant  excitant  life. 

Country   Factors   and   the   Trade   please    ask   for   Wholesale    Prices. 

SUPPLIED   IN    BULK.  SEND   FOR  SAMPLE   BOTTLE. 

4  oz.  Bottles  8d.;   8  oz.  1/2.;   16  oz.  1/9.     POST  FREE. 
/  lb.   of  EXCITINE  added  .to   Water  makes  1  gal.   of  ELECTROLYTE. 

The    PREMIER    ELECTROLYTE   Co., 

26,   SPITAL   SQUARE,    LONDON,    E. 
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.  W.   BROADBENT, 

Victoria    Electrical    Works, 

HUDDERSFIELD. 


fek. 

5                           B^YvNmV 

r  jjimi  ; 
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J^K^Mt 

^^^V  P5w5< 
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^^P^t?  ^4&,>^^^ 

STANDARD    MULTIPOLAR    DYNAMO. 

Specialities:— 


DK7VA/W0S 


MOTORS    . 


SWITCHBOARDS. 


0 


It 


P.D.M. 


"     MOTORS    FOR    ALL    PURPOSES 

IN   ALL  SIZES  FROM    1   TO  500  BH.P. 


COOL   RUNNING, 
EXCELLENT  CONSTRUCTION, 
LOW,  FIRST  COST, 
HIGHEST  EFFICIENCY. 


PHCENIX  DYNAMO 
MANUFACTURING 
CO.,  Ltd.,  BRADFORD. 


Agents : — 
London,  E.C.:  F.  S.  Dudgeon,  30,  Gt.  St.  Helen's. 
Birmingham  :  Sandford  6"  Dix,  44,  Waterloo  Street. 
Glasgow:    Christie    8?    Co.,    82,   Gordon  Street. 


120    B.H.P.    SEMI-ENCLOSED.     500    REVS. 
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•J^BHaEKEo  Electrical  Apparatus 


Sheffield 

HAND   CARS, 
PUSH   CARS, 
VELOCIPEDES  & 
MOTOR    CARS, 


are   made    of    the    best  material    and    will    last 

longer  than  any  other.  Sheffield    Hand    Cars 

are     easiest     to     run.  Sheffield    Motor    Cars 

make    track    inspection  a    pleasure. 

Send  for  Special  Booklets. 

FAIRBANKS,  MORSE  &  COMPANY, 

I 

126,    Southwark  Street,  S.E., 

London,    England.  >#4VJ| 

Chicago,  111.,  U.S.A. 
New  York,   N.Y. 
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^@IlI;^5^11KILTif  Electrical  Apparatus 


!♦♦♦ 


♦♦♦ 


♦♦♦ 


444 
444 


Turbine 

Pumps 


FOR    HIGH    LIFTS,    $$% 


and  any  Capacity. 

4441 

Unprecedented   efficiency  up 

to  80  per  cent.  444 


++*    MATHER  6   PLATT,  Ltd., 


SALFORD   IRON  WORKS, 

MANCHESTER. 


*      THE     RELIANCE     LUBRICATING     OIL    COMPANY, 


4  .  ..—       nHHir..iw.        —  ww..wj-i  .   ii<iv<        w.*-       ww.t..    j-ii^.  i,         j* 

4  19  &  20,  Water  Lane,  Great  Tower   Street,  LONDON,  E.C.  T 

A.   HIGH-CLASS    NON-CORROSIVE     LUBRICATING     OILS      Also  99,  Great  Clyde  Street,  Glasgow;  44,  Baldwin    1 
4  ANO   SOLIDIFIED    LUBRICANTS.  Street,  Bristol ;  and  1,  Sandhill,  Newcastle-on-Tyne.  *£ 

W  Telegrams:  "SUBASTRAL,  LOXDOK."  V^ 

^  Caster,  Lard,  Olire,  Neatsfoot,  and  Linseed  Oils,  Tallow,  Ac  Telephone  No. :  AVENUB  5891.  ABC  Code  Used.  <ja 


Rochester  Card 
Bundy  Key 
Signature 
Journey 
Speed 


For  further  particulars 
. .  of  our . . 


TIME  RECORDERS 

RECORDERS.  see  our  whole  page  Ad.  on  Oct.  28th.  ^■■■■■■r 

RECORDERS,  LTD.,  Vlt,  Queen  Victoria  Street,  LONDON.  E.C. 


Aktiengesellschaft 


Telephone  and  Telegraph  Works 
BERLIN,W. 

INSTRUMENTS  OF  BEST  ANO  APPROVED  CONSTRUCTION. 
Illusfr  Catalogues  supplied  to  the  TRADE  only 


Telephone   Apparatus 

For  Domestic  Use,  Town  Lines,  and  Long 
Distances,  with  Battery  and  Magneto  Call. 

Central  and  Multiple 

.  .   Switchboards. 

Electric  Bells,  Indicators, 

Fire   Alarms, 
Water   Level   Indicators. 

All  Accessories  and  other  Materials. 
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Ventilation 


"SIROCCO" 
Centrifugal 
Cased 
Fan. 


Discharges  THREE  to  FOUR 

TIMES  MORE  AIR  per 

revolution  than  any 

other  Centrifugal 

Fan  of  equal 

diameter. 


ELECTRIC 


BELT-DRIVEN. 


Greater 
volumetric  capacity 
and  higher  mechanical 
efficiency  than  any  other 
Fan  designed  for  similar  work. 


DAVIDSON  &  CO.,  LT^ 


"SIROCCO" 
Propeller 
Fan. 


SIROCCO" 

ENGINEERING 

WORKS. 


Belfast. 


13,  Victoria  Street,  Westminster,  37,  Corporation  Street,  115,  Hope  Street, 

LONDON.  MANCHESTER.  GLASGOW. 

Sole  Representatives  for  the  Continent  of  Europe  :— 
WHITE,  CHILD,    <5  BENEY,    Ltd.,  63,  Queen   Street,   LONDON,   E.C. 
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Ventilation 


For  boiler  draught,  ventilating, 

DRYING,    DUST  COLLECTING,   ETC.,   ETC. 


Sturtevant  Engineering  Co.,  Ltd., 


147,    Queen    Victoria   Street,    London. 


«&-  •M£^!^&^&^!££!£^!£  «?>!«»  ^fe.  ^t£.^[t£.^(*^fi^\t£.^lk  «M«»^Mi  '&■ 


1 

i 

1 
j 

j 

1 

i 
i 

1 
1 


"New  Zealand 
Mines  Record." 


PRICE    Is. 


1  A    MONTHLY  JOURNAL  issued  by  the  New  | 

s§!  Zealand   Government   Mines   Department,  ft 

1  .  .  .        .  ,  P 
«8I  containing  information    respecting  the   Mining  fc 

^;  Industry  in  New  Zealand,  abstracts  of  Geological  C 

H  _  1? 

^j  Reports,  Reports  from  the  Wardens  of  the  Gold-  u 

2  fields,  and  Reports  of  the  Inspectors  of  Mines,  \ 


%    &c,  &c 

i 


|j       Copies  can  be  obtained  at  the  New  Zealand 
a   Government  Office,  13,  Victoria  Street,  S.W.,  and 

2   Messrs.  Eyre  axd  Spottiswoode,  East  Harding  W 

1    Street,  Fetter  Lane,  E.C. ;  also  of  Messrs.  Street  if 

J   axd  Co.,  30,  Cornhill,  E.C.  I 

5i _  ;# 

fll  ViS*  "Stf*  •Jtf'  *ifr  ifr  ifc  ^  ^i«.  «jft.  ^t^WWft?  'fii"  ^  Wfi^  jp 


HIGH    LIFT 


Centrifugal  Pumps 

MOST    SUITABLE    AND    MOST    ECONOMICAL   PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 


Made  for  any  capacity,  for  all  lifts,  with  highest  efficiency, 
specially  for  direct  coupling  with  Electromotors,  also 
high-speed    Electrical    Plunger-Pumps    for  all    services. 


WEISE  &  MONSKI 

HALLE;      O.O.     (Germany). 
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WliMIOflf    Pumps,  Condensers,  &c. 


The  Best  Industrial  Pump  in  the  World 


FOR    ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 

ANY 
MATERIAL. 


POSITIVE    ROTARY   PUMPS,    LTD., 

23,  NORTHUMBERLAND  AVENUE,  LONDON,  W.C. 

A    PERFECT    INSTRUMENT. 


THE 

IN 

SIMPLEST 

> 

THE 

CONDENSER 

1.1 

' 

J 

WORLD 

Concentric  Co 

NC 

IE] 

NSER, 

Ltd., 

23,   Northumberland   Avenue,    LONDON,   W.C. 
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WllTOnf  Pumps,  Turbines,  &c.  J 


S.  HOWES  Co. 

Manufacturers    of 

"LITTLE  GIANT'  TURBINES 

Pelton      Wheels,      Water      Motors       and 
Water  Wheels. 
Centrifugal  and   Steam   Pumps. 
"  Eureka "   Exhausters,   Blowers,   Fans,   and 

Heaters. 
Portable  and   Stationary   Forges. 
Hand   and   Power   Drills. 

Grain   Scales    and   Weighing   Machines. 
Grinding        Mills,       Disintegrators       and 
Crushers. 


160  Page  Turbine  Catalogue  sent  free  upon  application. 
Head  Offices  and  Show-rooms : — 

64,  MARK  LANE,  LONDON,  England. 

Government   Contractors. 
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EST  If  Artesian  Bore  Wells 


iii "  ^ 


ACTED 


Mineral  and  Artesian  Well  Boring  Machinery 
supplied,  and  Borings  contracted  for,  by   .   . 


JOHN  Z.  THOM, 


Telephone:  69  ECCLES. 

Telegrams:   "THOM,   PATRICROFT." 


PATRICROFT. 
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Our  Ad. 
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Iron  and  Steel 


CONSETT   IRON    COMPANY  L 


WORKS    and  OFFICES    -  CONSETT  c  Durham 


Steel    Plates  &  Angles 

(Siemens   Acid   Process). 

Tees,  Bulbs,  Zeds,  Channels,  Bulb  Tees,  and  Angles, 

ROUND,    SQUARE    AND   FLAT   BARS. 

STEEL    CHEQUER    PLATES 


BESSEMER    PIG    IRON. 


Oval  and  Diamond  Patterns, 


WEEKLY    OTJTIMJT  : 


■w 


Steel   Plates 
,,      Angles 


2,500  Tons. 
1,500 


COAL  OWNERS  and  Makers  of 

f     ^      Firebricks,  CoKe,  6c,  for  Blast  Furnaces  and  Foundries. 


Material  of  the  HIGHEST  QUALITY   manufactured,   such   as   is  used   by   the   British   and   Foreign   Governments   for 

Shipbuilding  and   Engineering  purposes. 


opncEscoNSETT^*"*"  andisiewCASTLE  ONTYNE 
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SiM  ^lIMLTf    Bridges  and  Roofs 


MOTHERWELL.    SCOTLAND. 


-/ 


STEEL: 
200F 

BUILPERS 
STRUCIUBWJ 


flNDLAY.  MOTHERWl  Jr 
AY  5ET  H  • 
^PPLjCAl 


SPKIALTrj- 
AllKimps  or 


-i 


HYPEAOLIC 
PgESSEPSfm, 


"[CDCfiHfLOOGIMQ. 


fOR  gQAC  AMP 


gAiLWAYBPlR5E 


BUILPIN<55  ETC 
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Roofs 


M 


More  durable  than  iron.  Cheapest  for  all  spans  up  to  100  FeeX 


D.   ANDERSON    <S  SON,   Ltd., 

LAGAN    FELT    WORKS. 


BELFAST. 


F.  A.  KEEP,  JUXON  &  Co 


TANKS 


FOR 


OF   EVERY    DESCRIPTION 


TRANSPORT 
SERVICE. 


MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 


1*  orward    lVorks. 

BARN     STREET. 

BIRMINGHAM. 

National  Telephone  :  ITU 

Telegram* :   "  Structures,  Birmingham. " 
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lii^'WllMTlf        Miscellaneous 


COLLIERY 
PLANT   ERECTED 


CUNLIFFE  &  CROOM,  Ltd. 

Broughton   Lane, 

MANCHESTER 


Acklington  Coal  Co..  Ltd. 

Ackton  Hall  Colliery  Co. 

Alice  Proprietary  Mines  (Rhodesia),  Ltd. 

Altham  Colliery  Co.,  Ltd. 

Ashington  Coal  Co. 

Astunana  Mines,  Ltd. 

Atherton  Colliery. 

Bedside  Coal  Co  ,  Ltd 

BoIckow,  Vaughan  &  Co  .  Ltd. 

Briggs,  H.,  Son  &  Co.,  Ltd. 

Broomhill  Collieries,  Ltd. 

Burradon  &  Coxlodge  Coal  Co.,  Ltd. 

Cambrian  Collieries,  Ltd. 

Carlton  Main  Colliery. 

Cerro  MurUno  Mines,  Ltd. 

Consett  C  al  Co.,  Ltd. 

Cowpen  Coal  Co ,  Ltd. 

Cramlington  Coal  Co.,  Ltd. 

Crigglestone  Coal  Co.,  Ltd. 

Dalton  Main  Coal  Co. 

Denaby  &  Cadeby  Main  Collieries.  Ltd. 

Dolcoath  Mine.  Ltd. 

Eilistown  Collieries. 

Fishley  Colliery  Co. 

Garforth  Colliery. 

Grassmoor  Collieries,  Ltd. 

Great  Fingall  Consolidated,  Ltd. 

Great  Harwood  Colliery. 

Great  Western  Colliery  Co.,  Ltd. 

Griff  Colliery  Co. 

Harper  &  Moores,  Ltd. 

Horden  Collieries.  Ltd. 

International  Coal  Co..  Ltd. 

Londonderry  Collieries,  Ltd. 

Mitchell  Main  Colliery  Co.,  Ltd. 

Moira  Colliery  Co.,  Ltd. 

Moresby  Coal  Co. 

Netherseal  Colliery  Co..  Ltd. 

Netherton  Hall  Coal  Co. 

New  Hemsworth  Colliery  Co.,  Ltd. 

New  Russia  Co.,  Ltd. 

Nunnery  Coal  Co.,  Ltd. 

Oakes.  James  &  Co. 

Ocean  Coal  Co.,  Ltd. 

Oxcroft  Colliery  Co..  Ltd. 

Penrikyber  Navigation  Colliery  Co.,  Ltd. 

Powell,  Duffryn  Steam  Coal  Co.,  Ltd. 

Scremerstone  Colliery. 

Seaton  Carew  Iron  Co  ,  Ltd. 

Sheepbridge  Coal  and  Iron  Co.,  Ltd. 

Shelton  Iron.  Steel  &  Coal  Co.,  Ltd. 

Sherwood  Collieries  Ltd. 

Skinninerove  Iron  Co..  Ltd. 

South  African  Collieries.  Ltd. 

South  R-ind  Exploration  Co    Ltd. 

Stanley  Bros..  Ltd. 

Staveley  Coal  and  Iron  Co.,  Ltd. 

Thirslington  Coal  Co. 

Universal  Steam  Coal  Co    Ltd. 

West  Fingall,  Ltd. 

Wheldale  Coal  Co.,  Ltd. 

Wombwell  Main  Co.,  Ltd. 

Yn  shir  Steam  Coal  Co. 

Yorkshire  and  Derbyshire  Coal  and  Iron  Co  ,  Ltd. 


HEAD, 

WRIGHTSON, 

<S  CO.,  Ltd. 

Stockton-on-Tees  ;  Thornaby-on-Tees. 

DESIGNS   A.KD    ESTIMATES    FLRXISHED. 


DISC 
GRINDER, 

ForGrinding  and 

Finishing    all 
Kinds    of    Metal. 

9 

ASK  FOR 

DESCRIPTIVE  LIST. 


••Machinery." 

ESTIMATES 

GIYfcX  FOR  THE 

EQUIPMENT 

OF 

ENGINEERING 
WORKS. 


Write  for  our   "Grefs 
Pocket  Catalogues. 


VALVES 


In  Bronze 
and  Steel, 


FOR 


Oxygen, 

Hydrogen, 
Coal  Gas, 
Carbonic  Acid. 
Nitrous  Oxide, 
Anhy  Ammonia. 
Chlorine, 
Sulphur 

Dioxide,  &c. 


SCOTCH  &  IRISH 
OXYGEN  CO.," 

GLASGOW. 
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Boilers 


::: 


|i 


;; 


;; 

•  <• 

•   a 


s? 


a? 


:  : 


•i* 
S3 

II 


COCHRAN 


PATENT 

VERTICAL 

MULTITUBULAR 


BOILERS 

SAVE  25  %  IN  FUEL. 

Easily    Cleaned.  Easily    Erected. 


Delivery   from    Stock. 

In  Units  from 

10  to  150 

I.H.P. 


IN  BATTERIES 

up   to 

ANY  POWER. 


COCHRAN  &  Co., 

ANNAN,   LTD. 


•Ji       Head  Office  and  Works  : 

£     Annan,    SCOTLAND. 


London  Office  1 
St;       Sanctuary  House,  Tothill  Street, 

If         WESTMIN<;tFR     «   \A#  Telegrams: 

wcoMHinoich,    3.w.  "MULTITUBE,  ANNAN."      "MIILTITUBE,  LONDON." 


wwwC88&&Pftflffl^^Ptt%^fttt^%C^^y^ftC^Sftyft^^&ft%8^fifflCCw 
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Superheaters 


BOLTON'S  Patent  Downtake  Superheater 

with    DOUBLE    CIRCULATION. 

SAVES    IO    TO    20  7.    OF   COAL. 

Improves  Running  of  Engines,  and  Increases  Output  of  Steam=using  Machinery 

Upwards   of  300  in  successful  operation. 


ADMITTED  BY  ALL  AUTHORITIES 
TO   BE  THE   BEST. 


Repeat  Orders  coming  in. 


Wrought  Steel  Tubes. 

Requires  no  attention. 

Saves  io  to  15  per  cent. 


BOLTON'S  SUPERHEATER 

Is  constructed  of  Wrought  Mild  Steel. 

Is  suitable  for  200  lb.  Working  Pressure, 
p.s.  in. 

Has  an  Improved  Pressed  Steel  Box,  and 
"  Field  "  Tubes 

The  Tubes  are  divided  into  two  sections. 

The  steam  circulates,  in  a  thin  film, 
twice  over  the  heating  surface. 

The  final  temperature  of  outgoing  steam 
is  uniform,  and  regularly  about  5500 
Fahrenheit. 

The  Box  and  Cover  are  always  alike  in 
temperature. 

The  joint  never  leaks. 

The  tubes  are  fixed  at  one  end  only,  and 
do  not  distort. 

The  tubes  have  ample  area,  and  do  not 
throttle  the  steam. 

The  tubes  do  not  burn  out  or  require 

repairing. 

The  Superheater  is  suitable  for  existing 
downtake  flue  at  back  end  of  boilers, 
and  can  be  fixed  during  a  week-end 
stoppage. 

A    FEW    OF    OF    THE    USERS. 

Fine  Spinners'  Association;  Bleachers'  Combine.  Paper  Makers  :  J.  and  R.  Crompton  Bros.,  Bury  ;  J.  Duxbury  and  Sons.  Bolton  :  Olive  Bros.. 
Bury  ;  Busbridge  and  Co.,  Mailing  ;  Tullis  and  Co  ,  Markinch  ;  Thomas  and  Green,  Wooburn  Gre  n  ;  A.  E.  Reed  and  Co.,  Lojdwater,  etc ,  etc. 
Collieries:  i  lorence  Coal  and  Iron  Co  ,  Longton  ;  Sneyd  Colliery,  Burslem,  etc.,  etc.  Electricity  Works:  Metropolitan  Electric  Supply  Co.. 
Willesden  Hanley  Corporation:  Preston  Corporation;  Stretford  Urban  District  Council,  near  Manchester:  Bun-  Corporation:  Blackpool 
Corporation, etc.,  etc.  Associated  Portland  Cement  Co.,  Gravesend  ;  Cotton  Powder  Co.,  Kaversham  ;  Nottingham  Corporation  Waterworks; 
Cork  Corporation  Waterworks,  etc.,  etc. 


Patentees  and  Sole  MaRcrs  - 


Agents — 
London  and  District . 
R.    H.    Haylock,    63,    Queen 
Victoria  Street. 

Scotland  : 
David  Bridge  &  Co.,  219,  St. 

Vincent  St.,  Glasgow. 


A.  BOLTON  <S  CO., 

Engineers  and  Specialists  in  Superheating, 
49,   DEANSGATE,     MANCHESTER. 
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Furnaces 


POETTER   &  CO.,  Ltd., 


Telegr.ifhic  Addiess: 
"  Mallmann,  London.' 

1  ek phone  Kumber : 
5338  Westminster. 


Civil  Engineers  and  Contractors, 

116,    VICTORIA    STREET,   WESTMINSTER,    S.W. 

Sole  Representative      -       P.  J.  MALLMANIM,  MA.,  C  E. 


New  Continuous  Re-heating  Furnace 

OF  AMERICAN   TYPE,   with    our  own  Improvements, 
with    or   -without   Pushing   Machine. 


No  Smoke  Development  with  our  Air  Heating  Apparatus,  using  gas  or    half 
gas,  or  with  direct  firing. 

Regenerative  and  recuperative  system. 

Output  30  to  200  tons  per  day  of  twelve  hours. 
Superior  to  the  Furnaces  now  in  use. 

One  Furnace  can  replace  two  to  three  Furnaces  of  the  usual  construction. 
Economy  of  Fuel :  50  per  cent. 
Great  Reduction  of  Waste. 

Fifty  to  Seventy  per  cent,  reduction  in  cost  of  labour. 
Working"  of  Furnace  exceedingly  easy. 
Repairing"   work  reduced  to  a  minimum. 
Initial  Cost  of  laying  down  Plant  very  moderate. 

Applicable  for  re-heating  ingots  and  half-finished  material  of  all  dimensions. 
Results    obtained    by    the    trial   working   of   our   new    Continuous  Re-heating 
Furnace  in  a  Plate  Rolling  Mill  for  several  months : — 

Output  in  twelve  hours         ...         ...         ...         ...         105  tons. 

Waste 4  per  cent. 

Consumption  of  Fuel  per  day  :— 

Without  night  coal 9  tons  (9,000  kilos). 

Including  night  coal 102  tons  (10,200  kilos). 

Furnace    hands    required,    including    handling   cold   and  removing  heated 
blocks : — 

per  day      ...         ...         ...     7  men- 

per  night  ...         ...         ...     2  men. 

Coal  Slack  of  Gas  Coal  used  for  firing. 


Please  state  if  hydraulic  or  electric  power  available  for  Pushing  Machine. 

The     Furnaces    are     supplied    ready    to    be    started. 


Correspondence    Invited.     Estimates    on    Application. 
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Destructors 


MDLWffiM  BROS LTD 


TTmberley  near  /Ranches 


Weekly  Run   at  Burnley  with 

MELDRUM  SIMPLEX  DESTRUCTOR 

Week   ending  Sunday,    April  3rd. 

One    4-grate,    with     Lancashire    Boiler,    200  lbs.     pressure. 

MONDAY  15,380    gallons  evaporated. 

k  TUESDAY  13,940 

WEDNESDAY  13,080 

THURSDAY    =  14,850 

FRIDAY  13,650 

SATURDAY    =  14,540 

SUNDAY  -  10,590 

96,030 

REFU5E    BURNT         -  Tons  266     16  cwt. 

AVERAGE    EVAPORATION    FROM    BOILER 

10,000  lbs.   per  hour,  from  noon  to  midnight. 


This   illustration  shows  half 

the  plant  destined  for  Johan  = 

nesburg  erected  in  our  shop 

before  being  shipped. 


TIMPERLEY,     MANCHESTER, 


AND 


66,  VICTORIA    STREET, 
WESTMINSTER, 

LONDON. 
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Type 
Talks. 


Your  advertisements  and  cata- 
logues ought  to  tell  your  story 
as  convincingly  as  you  tell  it  to 
the  caller  who  wants  to  do 
business. 

But  do  they  ?  If  you  are  not 
satisfied  with  the  results  of  your 
advertising,  may  we  offer  you  our 
assistance  ?  We  can  make  type 
talk  for  you  ;  and  it  will  not 
be  a  one-sided  conversation.  We 
will  make  the    other  people  reply. 

Write  us — 

THE  SPOTTISWOODE 

ADVERTISING 

AGENCY, 

8,  New  Street  Square,  E.C. 


>  —  * 

AX?  ** 


««/ 


,v'& 


Pa 


0-01. 


H.if  4  ra 


S    6 


^ 


^\ . 


*«*  ~n 


r  6  ^  "7/ 
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Miscellaneous 


IMPROVED 
A^irtorrjatic 
Numbering 
Machine 


STEEL  WHEELS 


Inexpensive 
First-class 
Machine. 


OUR  SPECIALITIES:— 


Perforating  Presses 

Embossing        „ 

Company  Seals 

Steel  Dies  &  Punches 

Wrot-iron  Brands 

Patent  Stencil  Drums 
&  Stencil  Plates 

ENGINEERS' 

INSTRUCTION 
and  N/\ME  PLATES. 


THE     RUBBER     STAMP    COMPANY, 

14,   Broad   St.   Corner,   BIRMINGHAM. 


Telegram  s:- 


,J  Ebone§to§  London 

B.Weaver  &  <3 

Patentees*.  Manufacrarens  of 

The  EBONESTOS"i  NSULATOR 

Re^N?  23226. 

-^    Suitab/e  For  Bushings  MppfeS.Su/ifch    ^ 

^    Handks&  otoer  small /nsufon'ng  Fittings,   r 

P     22,  Rosomzvn  SH 
ClerkenaieN,  LONDON,E.c.En?. 


THE    PHOTOGRAPHING    OF 
MACHINERY,  6c, 

15  EXTENSIVELY  UNDERTAKEN  BY 

Messrs.  ELLIOTT  &  FRY 

in  any  part  of  the    United   Kingdom,  for  which 

work  special  terms  will  be  sent  on  application. 

distance  being  no  object. 

ONLY    ADDRESS  :— 

55,  Baker   Street,  LONDON,  W. 


Telegrams  : 
"PHOTICS.   LONDON.' 


Telephone : 
293   PADDINGTON. 


South   Eastern  <S  Chatham  Railway. 

THE    CONTINENT 


Four    Royal    Mail    Routes 


DOVER 
CALAIS. 


FOLKESTONE 
BOULOGNE. 


VIA 


DOVER 
OSTEND. 


QUEENBORO 
FLUSHING. 


LONDON  =  PARIS    IN    LESS    THAN    SEVEN     HOURS. 

Five  Services  Daily  in  Each  Direction. 
NEW       EXPRESS       AFTERNOON       DINING       CAR       SERVICE 

Daily  (Sundays  included),  via  FOLKESTONE  and  BOULOGNE. 


CHARING     CROSS 2.20        PARIS    - 

PARIS 9.15     |    CHARING  CROSS 


PM. 
4.0 
10.45 


Mail  Route  via  Dover  and  Ostend. 

Three  Express  Services  Daily  in  Each  Direction. 


Flushing  Royal    Mail    Route  to  Germany,  etc. 

VINCENT  W.  HILL,  Gctu.cl  Slanager. 


Two  Service?  D.u'.v  in  Each  D:recti"n. 


Fop  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d. 
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Mli^KT)f 


Miscellaneous 


Magnesia  Coverings 

FOR 

Steam  Pipes  &  Boilers. 


PATESIA 


AGENTS  :- 

HOBDELL,  WAY  &  CO.,  LTD., 
THOMAS  ANDERSON, 
HICKSON'S  LTD., 
W.  A.  PLATT  &  SON, 
PETER  FERGUSON, 


Send  for  Descriptive  Pamphlet  to  the  Sole  Maiiitfactuieis  in  Eurcpe. 

MAGNESIA  COVERINGS,  Ltd  , 

WASHINGTON    STATION, 

COUNTY  DURHAM. 

Telegrams:    "CHEMICAL,-    WASHINGTON    STATION. 
Nat.  Telephone:   No.  1373  NEWCASTLE. 


63,  CRUTCHED  FRIARS, 
53,  DERBY  ROAD, 
38,  WELL   STREET, 
WALMERSLEY  ROAD, 


LONDON,  E.C. 
LIVERPOOL. 
BRADFORD. 
BURY. 


19,  ROYAL  EXCHANGE  SOUARE,     GLASGOW. 


W.C.  HOLMES  &  CO., 

ENGINEERS. 
Sole     Makers     of    tl-ie     .     . 

"WESTERN'  DOUBLE 
FACED  VALVE. 


Specialities  :— 

ROOFS, 

BRIDGES, 
GIRDERS, 
STRUCTURAL 
IRON    WORK, 
TANKS,    <Sc. 
-^ 

Works— 

Huddersfield. 

London  Offic  — 

H,  Victoria 
Street,  S.W. 


?«€5 


Telegrajhic     ^-  -"' 
Address:     gjg 
"  Oilwells,    B 
Manchester"  ^W 


CONTRACTORS    TO    HI>    | 


National 
"\       Telephone: 

'tor  H°~' 

0  '  Established 

1860. 

a    «  \i:    01  kick. 

Tet>     XJS 


If  > 011   value  your   Machinery,  and   wish   to  obtain   the 

Maximum    ol    Power    fmm    your    Engines  at  a 

Minimum  of  Cost. 


"S.  H. 


VlfcVA; 


skvB 


1* 


S.  H. 


CYLINDER     OIL. 

Par  High  Pressure  and  Superheated  Steam  this  Oil  It 

NON-EXCELLED. 
i;iv  adapted  few   High  Speed  Enclosed  Engines  of 
the  willans,  Brush,  and  Browetl  lyp 

Sam/ile  liatrcl sent  on  approval,  carriage  f>aui. 

Sole  Makers  oi  tip  "Wellaaline"  Lnbrieattng  Specialities, 
MATTHEW    WELLS    &    CO., 

Hardman  St.  Oilworks,  MANCHESTER,  ENGLAND 
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JOSEPH  BOOTH  &  B 


ROS. 


LTD., 


Rodley,   LEEDS, 

For  Cranes  and  Lifting  Machinery,  <5c. 


20  Tons  Steam    Locomotive  Cranes  with    Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED    BY 


Electricity, 
Steam, 

Hydraulic 
Power, 
Air,  or 
Hand. 


Makers   to   Home,   Colonial,   and   Foreign   Governments. 

Crown  Agents  for  Colonies  and  all  the  Leading  Firms  in  Great  Britain. 

INQUIRIES    SOLICITED. 
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1,000  Candle  Power  at  Id.  Per 

THE    CHEAPEST,    CLEANEST,  AND    MOST 
EFFICIENT    LIGHT    UPON    THE    MARKET. 


4  ft.  6  in.  high 
by  18  in.  wide. 


It  is  particularly  adapted  for  Engineering 
Works,  Foundries,  Breweries,  Dye  Works, 
Collieries,  Brickworks,  and  all  large  Shops 
and  Spaces. 

Will  save  SO  per  cent,  on  Lighting  Bill  where 
either  electric  light  or  gas  are  in  use. 

Installations  of  from  500  Candle  Power  to 
any  amount  can  be  erected  in  one  to 
four  weeks,  acoording  to  size. 


The    following    well-known   Firms  are 
Users    of  the   Systems— 

J.  H.  Andrew  &  Co.,  Ltd.,  Sheffield. 

Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd.,  Manchester. 

H.  Bessemer  &  Co.,  Ltd.,  Sheffield. 

Cramlington  Colliery  Co.,  Ltd..  Northumberland. 

Charles  Cammell  &  Co.,  Ltd.,  Sheffield. 

Hamsteels  Colliery  Co..  Ltd.,  Durham. 

Hunslet  Engine  Co.,  Ltd.,  Leeds. 

Smith  and  Coventry,  Ltd.,  Salford.  Manchester. 


OIL  RESERVOIR  AND  PUMP. 


WRITE  TO-DAY  FOR  PARTICULARS  TO  HANGING    LAMP.     1000    C.P. 


The  United  Kingdom  Lighting  Trust,  Ltd., 

(Dept.S.)        99,  CANNON  STREET,  LONDON,  E.C. 

CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 


James  Fairley  &  Sons, 


General   Steel   Manufacturers, 
and    SPECIALISTS   in      .       • 


TOOL  STEELS 


Invite   attention   to  their  Unrivalled   Self-hardening  Steel. 


Fairley's  SELF-HARDENING  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 


NOTE.  -JAMES  FAIRLEY  <&  SONS* 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,  Birmingham)  are  merely 
Branch    Departments,  and 


All  Communications  should   be  addressed   to    the  Head  Of/Ices  :— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


John  Purden  &  Sons, 


On 

Admiralty 
List. 


LAMBHILL    FORGE, 

By   MARYHILL 

ntkt 


GLASGOW. 


Makers  of  Marino  and  other  Forgings, 
rough  turned  or  finished.  Tail-Ena 
Shafts,  Built  Rudders  and  Crank  Shafts 
finished    complete. 


Telegrams:  "  FORGINGS.    GLASGOW." 
National  Telephone:  No.  34  MARYHILL. 
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